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A1 Pressure dewpoint measuring instruments

The Testo program for monitoring pressure dewpoint consists of two instrument classes.  They are distinguished by the differences in the lower limits of
their measuring ranges and in the scope of the output signals. The following describes the differences.

A1 Overview of versions pressure dewpoint measuring instruments

P
ri

ce
 

Performance

Model

Applications 

testo 6721

Trace humidity measurement in refrig-
eration dryers and pneumatic
machines

testo 6740

Monitoring and regulation of dryers as well
as quality assurance of compressed air

testo 6781

Monitoring and regulation of dryers as well as
compressed air quality assurance

testo 6721

testo 6740

testo 6781

Overview technical data 

Measuring range

Measurement uncertainty
(at +25 °C)

Output parameters

Pressure resistance

Display

Ambient temperature

Outputs

Programming

Other features

testo 6721

-30 to +30 °Ctd (-22 to +86 °Ftd)

±4 K for > -30 °Ctd (-22 °Ftd)
±3 K for > -20 °Ctd (-4 °Ftd)
±2 K for > -10 °Ctd (+14 °Ftd)
±1 K for >  0 °Ctd (+32 °Ftd)

°Ctd or °Ftd

max. 20 bar (abs)  (290 psi)

-

0 to +50 °C (32 to +122 °F)

Switch output

via P2A software

- compact design
- external interface for parameterization

vie easy operating software P2A
- 1-point adjustment

testo 6740

-45 to +30 °Ctd (-49 to +86 °Ftd)

±1 K at 0 °Ctd
±3 K at -20 °Ctd
±4 K at -40 °Ctd

°Ctd, °Ftd, °CtdA, °FtA, %RH, 
ppmv, mg/m3, °C, °F

-1 bar rel to +50 bar abs (725 psi)

optional

-20 to +70 °C (-4 to +158 °F)

Analog output, switch output optional

via operating menu

- patented 2-pressure adjustment, 
without reference instrument (see
chap. A3 1)

testo 6781

-90 to -20 °Ctd (-130 to -4 °Ftd)

°Ctd, °Ftd, °tdA, °FtdA, %rF, %RH, °CtdA
ppmv, mg/m3, g/ft3, g/kg, g/lb

max. 50 bar abs (725 psi)

optional

Analog output

via operating menu, P2A software

- Pressure dewpoint meas. in compressed air  ISO Class1

- Monitoring of adsorption dryers, granulate dryers and

medicinal compressed air

- Quaality assurance for the preparation og noble gases

Transmitter testo 6681 measures in the range -60 to +30 °Ctdt (-76... +86 °Ftd). More information in brochure “Stationary Measurement Solutions for Air
Conditioning, Drying, Cleanrooms and Compressed Air”.

-40 to +70 °C (-40 to +158 °F)
-20 to +70 °C (-4 to +158 °F) (with display)

-20 °Ctd to -40 °Ctd: ± 1.5 K
-40 °Ctd to -60 °Ctd: ± 2 K
-60 °Ctd to -75 °Ctd: ± 2.5 K
-75 °Ctd to -90 °Ctd: ± 5 K 
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A2 Pressure dewpoint guard testo 6721

Pressure dewpoint guard testo 6721

1 Description

Up to now, monitoring a “simple” compressed air cooling dryer
continuously was often not economical. This safety gap is now finally
closed thanks to testo 6721: The pressure dewpoint guard for everyone!
Whether integrated as a component in a cooling dryer or pneumatic
machine or built-in by the customer, testo 6721 helps you avoid moisture
damage!

2 Application

Since the testo 6721 has only one switch output, it is suited primarily for
the monitoring of limit values. Measurement values can therefore not be
issued via an analog signal and be used as a continuous regulation. The
good-value monitoring function is especially suitable at machine level for
protecting an assembly from humidity damage e.g. in compressed air
cooling dryers. This avoids costly repairs which can be caused by
excessive humidity in a system/machine due to: ice, corrosion, material
adhesion, “water hammers (mechanical damage caused by accelerated
collections of water) and much more.

For more details on applications and the quality of compressed air, see
chapter testo 6740.
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A2 3 Technical data

Measuring ranges and accuracies

Measuring range -30 to +30 °Ctd (-22 to +86 °Ftd)

Measurement inaccuracy (at +25 °C) ±1 K for > 0 °Ctd 
±2 K for > -10 °Ctd 
±3 K for > -20 °Ctd 
±4 K for > -30 °Ctd  

Further instrument data

Voltage supply 24 VAC/VDC (20 to 30 VAC/VDC permitted)

Current consumption output (relay active) DC  20V / 26mA, 24V / 23mA, 30V / 21mA
AC  24V / 46 mA, 30V / 50mA

Housing Plastic PAA GF30

Weight 240 g

Application temperature 0 to +50 °C (32 to +122 °F), ideal between 10 and 35 °C/50 °F

Storage temperature -40 to +70 °C (-40 to +158 °F)

Protection class IP 65 (with adapter plugged in or interface sealed with protective flap)

Humidity sensor Testo humidity sensor (with special trace humidity adjustment)

Temperature sensor NTC

Sensor protection Sintered stainless steel filter, 12 mm diameter

Pressure range max. 20 bar (abs) (290 psi)

Dimensions 167 x 33 x 33 mm

Digital output Mini-DIN

Measurement rate 1/s

Measurement medium Compressed air (filtered and dried, ISO 8573 classes 2-4-2)

Connections Connection: G½ (0555 6721-A01) or NPT½" (0555 6721-A02)

Alternative measurement parameters °Ctd or °Ftd

Switch output

Contact 2 potential-free, wiring optionally as NC or NO

Switching voltage 24 VDC/VAC

Switching current max. 0,5 A

Resolution 0.1 °Ctd bzw. 0.1 °Ftd

Switching hysteresis Limit value (2x) and switching hysteresis (1x): free selection with in the measuring range
via ordering code, or setting via testo P2A software

EMV Acc. to. EC guideline 89/336/EWG

Measurement inaccuracy
at various process temperatures 

As can be seen from the diagram, the measurement inaccuracy is
dependent on the process temperature and the pressure dewpoint range.
In order to maintain the given accuracies with the testo 6721 with
certainty, the process conditions should as far as possible be kept below
25 °C and a pressure dewpoint range above -30 °Ctd

Messunsicherheiten Vertrauensniveau 95%
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A2 4 Electrical connection

Pressure dewpoint guard testo 6721

4.1 Wiring

Included in delivery of the testo 6721 is  the suitable plug, to which a
cable can be soldered by the customer. Alternatively, the 5 m accessory
cable with a pre-prepared plug can be used (0554 6720)

—> Cable preparation by the customer:
Testo recommends an 8-core line with a finely woven shield, core cross-
section 0.25 to 0.5 mm².

1. Remove upper part of plug � from lower part � (screw fitting).

2. Open cable fixing (screw fitting/sleeve nut) � and feed cable through.

3. Solder wire ends to the pins in the lower part of the plug � :
Via the two switch contacts, two separate switching points can be
created, which can both be used as NC (1-3, 9-5) or NO (1-2, 9-6)
respectively �.

Allocation of pins
1 Root switch contact 1
2 Switch contact NO 1
3 Switch contact NC 1
4 Supply -
5 Switch contact NC 2
6 Switch contact NO 2
7 Function earth
8 Supply +
9 Root switch contact 2

4. Attach upper part of plug to lower part (screw fitting) and close cable
fixing (screw fitting/sleeve nut).

Carrying out wiring of testo 6721 using accessory cable (0554 6720):

Shorten the cable length (5 m) according to your requirements and wire
the wire ends according to the colour scheme. 

Via the two switch contacts, two separate switching points can be
created, which can both be used as NC (grey-pink, brown-green) or NO
(grey-yellow, brown-white) respectively.

�
�

�

Colour Allocation
grey Root switch contact 1
yellow Switch contact NO 1
pink Switch contact NC 1
red Supply +
green Switch contact NC 2
white Switch contact NO 2
black Function earth
blue Supply -
brown Root switch contact 2

4.2 Example: wiring the alarm box

With the alarm box, switch stati are
vusualized and the testo 6721
supplied with current.

4

8
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A2 5 P2A software 

5.1 Overview of P2A software

With the alarm box, switch stati are vusualized and the testo 6721
supplied with current.

The P2A software is a Testo innovation, as for the first time a software has
been developed exclusively for the fast configuration and adjustment of
instruments. Existing parameter files can, for example, be easily and
quickly copied into instruments of the same type.

The P2A software: easy to use functions for configuration/adjustment

- Parameterization of unit and scale
- Setting of switching limits and hysteresis
- Adjustment testo 6721: 1-point
- Reset to factory setting
- Query of min./max. values
- Parameterization and adjustment history (all events in the P2A software are registered in the PC))
- Serial number and Firmware version can be called up

System requirements 

Operating system
· Windows® 98 Second Edition
· Windows® 2000
· Windows® XP Home / Professional
· Windows® Vista

Computer
· Pentium processor min. 400 MHz or equivalent 
· 128 MB RAM
· Graphic resolution min. 1.024x768
· Free hard disk space min. 15 MB 
· CD-ROM drive
· USB interface or corresponding adapter
· Min. Internet Explorer 5.0.

Software
The P2A software (order no. 0554 6020) is not included in delivery of
the instruments. It must be purchased and installed separately. If you
have a new version of the software, the measurement transmitter will be
fully supported. Older P2A versions can be updated with the P2A
software upgrade.

testo 6721

P2A
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www.testo.com 9www.testo.comFurther information at

A2 5 P2A software 

Pressure dewpoint guard testo 6721

Operating procedure

The measurement transmitter is connected to the software installed on the PC using a USB-Mini-DIN cable (the USB driver must previously be installed
for a particular USB port -> if a different USB port is used later, the driver may need to be installed again for it). The measurement transmitter is
automatically recognized, and identified and processed via the serial number. Non-wired instruments, i.e. those without an external power supply, can
also be connected to a PC, as they are supplied with power via the USB interface. This means the display is active during for the duration of the
connection.

If the transmitter is connected to the PC, and the software has recognized the measurement transmitter, an instrument file is created in the file list in the
left-hand area of the window, when the transmitter is parameterized for the first time. This instrument file is given the serial number of the connected
instrument as a file name (details see below). 

On the right-hand side, in the instrument information, the type of instrument from the selected instrument file is displayed as an image. A bar also
shows the status of the connection with the instrument via the USB interface:
green: the measurement transmitter is connected via the USB and has been recognized -> communication is active
red: the measurement transmitter is not connected or has not yet been recognized

As long as the testo 6621 is connected to the PC (-> communication is active), the parameter data entered in the software are automaticallytransferred
to the measurement transmitter, parameter files which have already been created can be conveniently copied into the measurement ransmitter.
Conversely, the entire parameter range can be read out of a testo 6621 and stored in a separate parameter file.

The file list differentiates between instrument files and parameter files. 
- An instrument file contains all parameter data for a certain instrument and is stored under its serial number. This name cannot be altered. An
instrument file is automatically created whenconnecting a measurement transmitter for the first time, and is permanent. When the instrument is re-
connected, the file is automatically allocated to it, and the status “Communication active” is marked via a sysmbol in the instrument file, on the left-
hand side of the file list. 
- A parameter file contains parameter data which do not relate to an instrument. These can be freely copied into another parameter file or the
instrument file of any instrument of the same type from the data list. This means that several instruments of the same type can be quickly and easily
parameterized identically.

Main screen view

5.2 Operation menu (in the P2A software)

e Toolbar

Menu bar Function list

File list

File name

- Instrument files: "[Type]
[Serial number].cfm", File
names cannot be altered.

- Parameter files: "[Type]
[Serial number] [Date]
[Time].cfp", File names
can be altered.

Instrument
information

Information displayed

- For Instrument file:
Type,serial number,
Firmware version and
connection status of the
instrument.

- For Parameter file:
Type,serial number,
Firmware version of the
instrument with which
the parameter file was
created.

- Connection status
(instrument file only): 
"green": Connection is
active,
"red": Connection is
inactive
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A2 5 P2A software 

Testing / analyzing instrument:

The desired instrument file is selected.

a. Click on the button Analyze / test measurement transmitter.

b. Carry out tasks:

-  Carry out factory reset: Reset parameter unit,scaling limits and adjustment to factory settings.

-  Measurement transmitter tests: Switch outputs manual for testing functionality

-  Min./max. values: Switch to display of minimum maximum values.

c. Click on Apply to confirm settings.

d. Click on OK to exit the analysis / test mask.

Changing instrument and
parameter files

The desired instrument file is selected.

a. Click on button Change
parameterization.

b. Select channel.

c. Enter parameter in the
corresponding space.

d. Click on Apply to confirm settings.

e. Click on OK to exit the
parameterization mask.

a

Storing parametesr in a parameter file:

The desired instrument / parameter file is selected.

a. Click on File > Save as in the menu bar

b. Select storage location and enter file name.

c. Click on Save to confirm settings

Copying parameter files:

The parameter data of an instrument / parameter file
can be transferred to another instrument / parameter
file of the same instrument type. History data from
instrument files cannot be  transferred

a. Select the file whose parameter data are to be
copied.

b. Click on Edit > Copy in the menu bar.

c. Select the file which is to be changed.

d. Click on Edit > Paste in the menu bar.

Opening parameter file:

a. Click on File > Open in the menu bar.

b. Select storage location and click on the desired
parameter file.

c. Click on Open to confirm settings.

Adjusting measurement transmitter: Detailed example see example below
c

Parameter file management via the menu bar / toolbar:
e

Measurement transmitter history:  View the parameterization and adjustment histories. These can be printed out, but neither deleted nor altered.

- Parameterization history

- Adjustment histories

• 1-point adjustments

• 2-point adjustments (not in testo 6721)

• Analog adjustments (not in testo 6721)

d

In the following, the implementation of the individual main menu items (main functions) is briefly described:

Setting the switch limits and hysteresis

b
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The following view appears by clicking on the button Adjust measurement
transmitter      . Here you have the possibility of adjusting the
measurement transmitter using different methods.

A2 5 P2A software 

Pressure dewpoint guard testo 6721

1-point adjustment (Offset)

A testo 400/600 with a precision probe is recommended as a reference instrument

a. Click on button Adjust measurement transmitter.

b. Select channel under 1-point adjustment.

c. Subject reference measuring instrunment and and instrument to be adjusted, to
the same, constantconditions, and observe assimilation time.

d. Enter reference value and and carry out adjustment by clicking on 1-point
adjustment.
To reset an offset value, click on  Zero offset.

e. Click on Apply to confirm settings.

c

1

5.3 Carrying out the adjustment using the P2A software

1
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A2 6 Technical drawings

Specification plate

Prozess thread G1/2 or NPT
1/2

Mini-DIN interface

Sintered stainless steel filter

1-3: are spanner sizes

Protective flap

4

3
Materials
Plastic PAA GF30
Stainless steel 1.4305

2 1

1

2
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A2 7 Specifications

Pressure dewpoint guard testo 6721

Trace humidity measurement transmitter testo 6721
with capacitive Testo humidity sensor for the continuous measurement of
humidity in compressed air or gases. In compact design, fully functional
without separate analysis electronics.

Two possible instrument types:

- testo 6721: Process connection G1/2

- testo 6721: Process connection NPT1/2"

Measuring range: -30 to +30 °Ctd (pressure dewpoint)

Alternative measurement parameters: 
- Pressure dewpoint (°Ctd oder °Ftd)

Temperature range (process): 
0 to +50 °C (sensor: NTC) (+32 to +122 °F)

Temperature range (ambient):
0 to +50 °C (+32 to +122 °F)

Signaloutput: 2 x potential-free, switching voltage 24 VDC / VAC,
switching current 0.5 A, optional wiring as NC or
NO, resolution 0.1 °Ctd or. 0.1 °Ftd, measuring
rate 1/s 

P2A software: Configuration and adjustment (1-point) – all
parameters can be entered

Measurement inaccuracy: ±1 K for > 0 °Ctd 
±2 K for > -10 °Ctd 
±3 K for > -20 °Ctd 
±4 K for > -30 °Ctd  

Housing materials: Plastic PAA GF30   

Process connection: G½-thread (order code A01) or NPT½"-
thread (order code A02)  

Pressure resistance: max. 20 bar (290 psi)

Protection class: IP 65  

Dimensions:  167 x 33 x 33 mm  

Interesting accessories:

1. Parameterization, adjustment and analysis software (P2A software) 
Via the external interface and a USB adapter (included in the P2A
package 0554 6020) your notebook or PC communicates with the
testo 6721

2. Pre-filter
0554 3311 for oily, dirty compressed air (for measurement chamber)

3. Cooling coil
0554 3304 for process temperatures > 35 °C (always with
measurement chamber)

4. Measurement chamber
0554 3303 for optimum flow impact on sensor (up to 15 bar, materials
POM)

5. External display with built-in mains unit (for voltage supply): testo 54-
2AC, 2 relay outputs (up to 250 VAC or 300 VDC, 3A), 90 to 260 VAC
mains supply 
[Order no. 5400 7553]

6. External display with built-in mains unit (for voltage supply): testo 54-
2AC, 2 relay outputs (up to 250 VAC or 300 VDC, 3A), 90 to 260 VAC
mains supply, additionally RS485 output for testo online monitoring
[Order no. 5400 7555]

7. Desktop mains unit for voltage supply:
Input voltage 110 to 240 VAC, output 24 VDC/350 mA 
[Order no. 0554 1748]

8. Hat rail mains unit 0554 1749 for voltage supply: 
input voltage 90 to 264 VAC, output 24 VDC/2.5 A
[Order no. 0554 1749]
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A3 1. Trace humidity transmitter testo 6740

1 Description

The testo 6740 was developed specially for trace humidity measurement
in compressed air or in dry air (granulate dryers). This demanding
measurement is accomplished by the Testo humidity sensor with its
proven and well-known long-term stability. This was impressively proven,
for example, in an inter-laboratory test, in which several humidity sensors
from Testo passed through a number of international calibration
laboratories (PTB, NIST etc.), and the limit of ± 1% RH was not exceeded
without re-adjustment over 5 years. Due to a special adjustment, optimum
accuracy is achieved in the trace humidity range.

The result of the development of the testo 6740 is a measuring range of 
-45°Ctd to +30°Ctd and an accuracy of ±1 K (dewpoint) at 0°Ctd.

For the output of pressure dewpoint, relative humidity, temperature, parts
per million (by volume), absolute humidity, and atmospheric dewpoint, a

freely scalable analog output is available - optionally with a switch contact
plug for MAX-monitoring.

The testo 6740 additionally excels through its compact and user-friendly
design, such as the rotatability of the housing by 350° for the optimum
positioning of the display.

Patented trace humidity adjustment for testo 6743
(Accessory part no. 0554 3314)

Why adjust on-site without a reference measuring instrument?

Pressure dewpoint transmitters, such as testo 6743, monitor compressed
air driers continuously. Is the compressed air dry enough? Is there any
moisture damage to the compressed air components? Is the final product
protected from moisture?

To guarantee long-term accurate and reliable monitoring, pressure
dewpoint transmitters are adjusted regularly, i.e. compared with a reliable
reference and corrected.

Up to now, this adjustment was usually carried out using a dewpoint
mirror. This method requires time-consuming and costly measures:
dismantling of transmitter, purchase and connection of a dewpoint mirror,
reference measurement and corrections to the transmitter. With some
products, it is even necessary to send the unit to the manufacturer.

Patented Testo solution: On-site 2-pressure adjustment
Testo recognises the problem and has developed a cost-saving alternative
which does not compromise on accuracy.

This patented procedure makes use of the fact that different humidity
values result from different pressure values. The 2-pressure adjustment
device 0554 3314 is simply mounted between process and testo 6743
(compressed air quick couplings). Using the built-in valve, a pressure
divider is created which lowers testo 6743 from process pressure P1 at
humidity value %RH 1 to a defined lower pressure level P2. This results in
a defined, lower humidity value %RH 2. The pressure ratio of the 2-
pressure adjustment device (please see the calibration certificate of the
measurement chamber) then simply has to be entered into the testo 6743
as a value via the operating menu.

Adjustment is then simply confirmed using the operating menu of testo
6743. The result is a fast and cost-saving adjustment which is totally
convincing on account of its accuracy!

Benefits?
– No reference instrument necessary (dewpoint mirrors are very expensive)
– No need to dismantle instrument or send to manufacturer
– One adjustment device is sufficient for any number of measurement

points
– High accuracy is achieved quickly

P1P2
P

P1 P2

Diagram of 2-pressure adjustment

Scale drawing

Valve handle

Quick coupling
Diameter: 7.2G½ thread for testo 6743

90°

testo 6743

%RH

%RH 1

%RH 2

199 mm ±2 mm

53 mm
±2 mm
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A3 2 Application

The exact monitoring of the pressure dewpoint is becoming more and
more important in industrial applications such as compressed air systems
or granulate dryers.

This applies mainly to the avoidance of humidity damage and to the
assurance of compressed air quality. 

Compressed air quality is defined in the international norm ISO 8573,
Class 1 placing the highest demands. The trace humidity measurement
transmitter testo 6740 serves to monitor the pressure dewpoint, and can
furthermore be used as a provider for the controlled process variable in
humidity-controlled dryers.

In critical applications, the testo 6740 monitors the compressed air humidity directly
before the consumer – e.g. in electronics production.

In high and medium voltage, SF6 is used to avoid switching sparks. testo 6740
continuously monitors humidity – enabling the exchange cycles of the expensive gas
to be extended; damage is avoided.
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Darstellung ohne Filter 

Compressed air, air and gases are used in all areas of industry. Humidity is
usually undesirable, as it causes mechanical damage, corrosion or metal
adhesion, which raise the operating costs or impair the quality of the
finished product, as shown in the graphic below.

2.1 Avoiding humidity damage

2.2 Assuring compressed air quality

What is compressed air quality?

The international standard ISO 8573 defines seven classes of compressed
air quality and lays down the humidity, the oil content, the particle content
etc. which the compressed air is allowed to have. Class 1 represents the
highest requirements. Class 4, for example, is fulfilled when the trace
humidity value does not exceed 3 °Ctd/ 37 °Ftd or (at 1 bar and 25 °C) an
absolute humidity of 37g of water vapour per m3 or 8150ppmv (parts per
million by volume).

The main measure taken to ensure that the humidity values comply with a
quality class consists in the installation of a suitable dryer. Its monitoring
and, where appropriate control, is handled by testo 6740.

For example, the trace humidity quality class 4 can easily be fulfilled using
a refrigeration dryer, whereas a higher-performance adsoption dryer - or a
membrane dryer in decentralized applications - must be used for the trace
humidity quality classes 1,2 or 3 (see illustration).

>>

Production                                 Distribution                                                Consumer

Corrosion in pipes and
functional elements

Pneumatic drive systems:
- interrupted lubrication
- mechanical damage

Formation of ice in
cold or outside
zones

Compressor Dryer

e.g. medical
compressed air

Damp powder
conglutinates

Bacterial growth
(European
pharmaceutical
regulations)

e.g. transport air for
pharmaceutical powder

A3 2 Application

*cf. chap. 1.12.2.5

°Ctd

-70

-40

-20

3

7

10

-

°Ftd

-94

-40

-4

37

44

50

-

ppmv
at 1 bar

4

163

1200

8150

10600

12800

-

µm

0.1

1

5

15

40

-

-

mg/
Nm3

Trace dust
Trace oil
content

Trace humidity

0.1

1

5

8

10

-

-

mg/
Nm3

0.01

0.1

1

5

25

-

-

g/m3* 
at 1 bar/25°C

0.003

0.12

0.88

6

7.8

9.4

-

Example without filter
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Trace humidity measurement transmitter testo 6740

2.3 Monitoring/controlling dryers

The testo 6740 is used for monitoring refrigeration and membrane dryers
and for monitoring and controlling adsorption dryers.

Refrigeration dryers

Refrigeration compressed air drying is divided into two phases. In the first
phase, the warm compressed air flowing in is cooled in an air-air heat
exchanger by the already cooled compressed air flowing out. Approx.
70% of the water vapour already precipitates out here. In the second
phase, the compressed air flows through a refrigerant-air heat exchanger.
It is here cooled down to the required pressure dewpoint. The condensate
separator is placed after this heat exchanger system. The separation of
the condensate from the compressed air takes place here. In the following
air-air heat exhanger, the dry, cold compressed air is re-heated, thus
creating a greater safety distance from the dewpoint.

The trace humidity measurement transmitter testo 6740 is installed behind
the refrigeration dryer. This avoids an unnoticed rise in humidity caused by
a blocked condensate drain or other operational fault in the refrigeration
dryer.

Adsorption dryer

Adsorption dryers withdraw the humidity from the compressed air using a
dessicant (e.g. silica gel). While the adsorption (humidity is withdrawn from
the air) takes place in the first of the two identical chambers (e.g. “A”), the
regeneration (moisture is withdrawn from the dessicant) takes place
simultaneously in the second chamber (e.g. “B”), with extremely dry air.
This is created by depressurizing the partial flow (approx. 15%) of the
already dried air to atmospheric pressure (relative humidity sinks).

The two chambers are switched over cyclically, whereas humidity-
dependent switching saves costs compared to time-dependent switching.

If the chamber switching is not time-controlled, but humidity-controlled
with the help of the testo 6740 (see diagram on the following page), the
drying phases are usually considerably longer than the regeneration
phases. During this time, no regenerarion air needs to be produced, so
that the compressors can be switched back from 100% to approx. 85%
volume flow. Considerable savings in operational costs are the result.

Humid
compressed air

Dry
compressed
air

1

2
Condensate

Refrigeration

circuit

Dry
compresse

Humid
compressed air

A3 2 Application

here: 
drying

here:
regeneration
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Humidity-dependent adsorption dryer switching

In the example (see diagram below), the pressure dewpoint limit value of
the process is -22 °Ctd. 

Chamber A is used for drying. As soon as the limit value is reached,
chamber A is switched from the drying phase to the regeneration phase.
Chamber B simultaneouly switches to the drying phase. As soon as the
limit value is once more reached, the tasks of the two chambers are
switched over again.

The drying phase is represented by the upper lines, the regeneration
phase by the lower ones. The design of the dryer means that the
regeneration phases are over after a certain period. The drying phases,
however can usually last much longer than the regeneration phases. This
means that there are periods in which the regeneration phase is already
over, but drying can still be carried out (1). During this time, no
compressed air is needed for the partial flow (15%) for regeneration; the
total volume flow can be reduced from 100% to 85%. This leads to
noticeable savings in electricity costs for the compressors

-22°

1

1

2

2

1

A3 2 Application

Adsorption dryers: Chambers A and B with alternating drying/regeneration

Switching limit value

Chamber A

Chamber A

Chamber B

Chamber B

Limit value
-22 °Ctd

Pressure
dewpoint

temp.

Drying

Regener.

Drying

Regener.

Time

Requirement-dependent duration of drying
phases (longer than regeneration phases)
- only 85% of vol. flow required
-partial load of compressors, e.g. switching off peak load
compressor or partial load operation  (screw-type compressors)

Limit value possibly higher in summer than in winter

- longer drying phases (cf. 1)
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Trace humidity measurement transmitter testo 6740

Measuring ranges and accuracy

Measurement type Measuring range Measurement uncertainty

Pressure dewpoint -45 to +30 °Ctd ±1 K  at ±0 °Ctd
temperature ±3 K  at -20 °Ctd 
(trace humidity) ±4 K  at -40 °Ctd

(each at +25 °C)

atm. dewpoint -70 to -15 °CtdA at 30 barrel cf. dewpoint temperature
-54 to +10 °CtdA at 3 barrel
-45 to+30 °CtdA at 0 barrel

Process temperature ±0 to +50°C (+32 to +122 °F) ±0.5 K

A3 3 Technical data

Measurement inaccuracy
at various
process temperatures

As can be seen in this diagram, the measurement accuracy is dependent
on the process temperature and the pressure dewpoint range.
In order to obtain the best measurement results with the testo 6740, a
process temperature range of as close as possible to 25 °C and a
pressure dewpoint range greater than -45 °Ctd should therefore be
observed.

-60

-55

-50

-45

-40

-35

-30

-25

-20

-60 -55 -50 -45 -40 -35 -30 -25 -20

Target val./°td

35°C
25°C

50°C

Target value / °Ctd (Process pressure dewpoint)

D
is

pl
ay

 v
al

ue
 6

74
0 

/ 
°C

td
 

25 °C

35 °C

50 °C
25 °C

Disp
lay =

 target va
lue

35 °C

50 °C
Example:
At-30 °Ctd and 
25 °C process
temperature ± 3 K
inaccuracy
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Further instrument data

Property Value

Supply voltage 24 VDC (standard plug: 12 to 30 VDC permitted, plug 0554 3302: 20 to 28 VDC permitted)

Max. load

Ambient temperature -20 to +70 °C (-4 to +158 °F)

Storage/transport temperature -20 to +80 °C (-4 to +176 °F)

Protection class IP 65 (with plug attached and line connected)

Rotatability (display positioning) 350° around the housing axis

Humidity sensor Testo humidity sensor with protocolized  trace humidity calibration at -40 °Ctd

Reaction time of the humidity sensor Very fast reaction to increasing humidity � safe monitoring 

Temperature sensor NTC

Sensor protection Sintered stainless steel filter

Pressure-tightness -1 barrel to+50 barabs (-14 ... 725 psi)     measurement chamber 0554 3303: max. 15 barabs (217 psi)

Dimensions 199.5 x 37 x 37 mm (with standard plug), 203.5 x 37 x 37 mm (with plug 0554.3302)

Analog output

Signal 4 to 20 mA, two-wire technology

Scaling Standard: 4 to 20 mA = -60 to +30 °Ctd, with display freely scalable,
alternatively with scaling adapter 0554 3305

Output parameters °Ctd, °Ftd, °CtA, °FtA, %RH, ppmv, mg/m3, °C, °F

Resolution 12 bit

Accuracy ±40 µA

Switch outputs (optional, only with alarm plug)

Contacts 2 NO (normally open) contacts, potential-free, max. switching 30 VDC / 0.5 A (NC on request)

Lower switch threshold (LS + HYST) Default value = +6°Ctd, with display / scaling adapter freely programmable

Upper switch threshold (US + HYST) Default value = +12°Ctd, with display / scaling adapter freely programmable

Current consumption 21mA (without alarm plug); 65 mA (with alarm plug)

EMC According to guideline 89/336 EEC

Reaction times RH sensor in trace humidity range

from 13.2° Ctpd to -32.1 °Ctpd
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A3 3 Technical data
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Permitted range for
testo 6740 with
alarm plug

U [V]

Rload /

[Ohm]

Permitted range for
testo 6740 ithout
alarm plug

Example:
At 24 VDC, the load may
be max. 650 Ohm 

Reaction times Rh sensor in trace humidity range
from 13.2 °Ctd to -32.1 °Ctd

Reaction times Rh sensor in trace humidity range
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Trace humidity measurement transmitter testo 6740 

4

1

2

1

6

PE

4...20 mA

Versorgung

4

5 US (Hauptalarm)

2

3 LS (Voralarm)

Klemmen

Steckerbuchse

Klemmen

Relaisplatine

U = 20...28 VDC

The testo 6740 has two industry-compatible cable connection variants
(both with Hirschmann “valve” plugs).)

• Standard (included in delivery of testo 6740): 4 to 20mA (2-wire)

• Switch contact plug (0554 3302): 4 to 20 mA (2-wire) + 2 potential-free
switch contants + 2 LED

> Loosen and remove screw at the rear of the plug and pull the plug off
the measurement transmitter.

> Remove the plug socket from the plug housing. 

> Connect the wires as follows:

With standard plug (included in delivery 0555 674x): With switch contact plug (0554 3302)

Terminals plug socket
1: + (4 to 20mA), supply 12 to 30VDC
2: - (4 to 20mA)
3: not used
4: Measurement earth (line shielding)

1
3

2

1
 

2
 

3
 

4
 

5
 

6
 

I +

Relay board terminal (connected ex-works)

Shielding
on PE

I -

1

32

Terminals  plug socket

1: I + (4 to 20mA)

2: I - (4 to 20mA)
3: (connected to relay 

board ex-factory)
: Connect shield

Terminals relay board

1: 20 to 28 VDC
2: LS +
3: LS -
4: US +
5: US -
6: 0 VDC

Current
signal and
supply 20 to
28 VDC

Plug
socket

R
el

ay
 b

oa
rd

The supply connections must be galvanically connected, i.e.
- or - !

Standard plug

This version has a 4 to 20 mA analog output in two-wire technology.

Switch contact plug (0554 3302) 

4 to 20 mA, 2-wire as well as 2 potential-free switch contacts + 2 LED

Max. switching 0.5 A/30V

A3 4 Electrical connection

+
4 to 20 mA U = 10 to 30 VDC

Terminals

plug socket

Terminals

relay board

Supply

4 to 20 mA U = 20 to 28 VDC

LS (pre-alarm)

US (main alarm)
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4.1 Wiring example

4.1.1 testo 6740 with process display testo 54-2AC/-7AC

4.1.2 testo 6740 with alarm plug (0554 3302) and use of switch outputs

X1 

X2 

testo 6740  + 
- 

testo 54 ist gle
Spannungsversor

Messsignal - Au

Process display
testo 54-2AC/-7AC 

 

Voltage 
output  
24 VDC 

Signal 
input 
4 to 20mA 

1   2   ....        9 10 11

1   2   3  4   5   6   7  8 

~ 

+ + 

+ - 

- - 

90 to 260 VAC 

Voltage input 

1   2   3   4   5 
X3 

KlemmleisteX3:  
nur bei  testo  54 - 7 

testo 6740

+

-
20.

+

-

-+

+

-
24 VDC

Signalleuchte leuchtet bei unterer 
Grenzwertüberschreitung (Voralarm) Ein akustisches Signal ertönt bei oberer 

Grenzüberschreitung (Hauptalarm)

SignalhornSignalleuchte

-

1        2       3        4         5       6

Relaisplatine

Alarmstecker

+

-
24 V

A A

galvanische 
Verbindung

Anzeige

A3 4 Electrical connection

e.g. signal
lamp

e.g. signal
horn

20 to 28 VDC

20 to 28 VDC

Pre-and main alarm can
be supplied via a mutual
connection.

testo 54 is simultaneously
voltage supply and measurement

signal recorder

Shielded cable

Connect shield to
PE on both sides!

Terminal strip X3:
only for testo 54-7
(for networking /
online monitoring)

20 to 28
VDC

Galvanic
connection,
here      - 

1        2       3       4         5       6

-
LS US

+

Alarm plug
relay board

An audible signal sounds when upper limit
values are exceeded

A signal lamp lights up when lower limit
values are exceeded

Display

Process display
testo 54-2AC/-7AC
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Trace humidity measurement transmitter testo 6740 

4.2 Parameterization of the switch outputs (accessories 0554 3302)

The switch outputs of the testo 6740 are freely parameterizable (2 limit
values, 1 hysteresis, max. switching 0.5 A/30 V) and serve to monitor
whether the humidity is too high (two MAX. value monitoring). There are

two warning levels: a pre-alarm (warns e.g. before value leaves the target
range) and a main alarm (e.g. switches critical consumers off, or alarms).
(Wiring see 1.5)

5 Operating menu testo 6740

testo 6743 and 6744 have a display
and 3 operating buttons. They allow
access to the following operating
menus.

For further details see the instruction
manual, e.g. instruction manual testo
6743 the additional menu item for the
carrying out of the 2-point adjustment
with the accessory 0554 3314.

* continuous change of
measurement value (3 sec.)
- unit (1 sec.)

** Absolute pressure input
required for parameters
ppmv and atmospheric
dewpoint

CodE

SETSET

SETSET

Unit 1   ProG AdJAlAr

SETSET

rST

SETSET

SETSET

SETSET

1

2

1

SETSET

1

2

1

SETSET

2

SETSET

2

1

SETSET

1

2

SETSET

SET

SETSET

+1

SETSET

2

Measuring
mode*

after max.
10 sec.

Enter code
Pressure
dewpoint

°Ctp
°Ftp

Atm. dewpoint
°CtA
°FtA

%RH
%rF
%rH
%Hr

ppmv
PP

mg/m3
Abs

Temperature
°C
°F

4 mA
S-Lo

20 mA
S-Hi

MinValue
Lo

MaxValue
Hi

Alarm low
LS

Alarm high
US

Hysteresis
HYSt

Reference value
rEF

No reset
no

Reset
rS

Switch test
tESt

Password
UCod

Delay
Pti (sec.)

Activate/deactivate
display

dS-1

Change
value/unit

dS-2

Analog test
AtES

Absolute pressure**
PrES

Unit
+ scale

Pass-
word

various
parameters

Alarm outputs 1-point
adjustment Reset

Main menu

means:
briefly press
SET button

scroll with

continue
unchanged

continue
unchanged

next position

confirm

return to main menu after last stepor

oder

select

means: press SET button longer 
(e.g.: approx. 5 s, see: delay Pti in menu
„ProG“)

Display
off

There are two kinds of sub-menu: � and �. 
Please proceed according to the description at
the end of the page.

A3 5 Operating menu

02- 01-

81-22- 8-21-

Lower limit value
„Pre-alarm“, e.g. report
(first MAX monitoring)

Upper limit value
„Main alarm“, e.g. shut-down

(second MAX monitoring)

Target range (example)

Dewpoint
/ °Ctd

Switch output

off off

on on

Hyst = 2 Hyst = 2

Please observe: switching point at limit value + Hysteresis

Display value P1
Display value P2
Set pressure ratio
Pr = P1/P2 
Return to 2Pa

2PA
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Standard connection plug 
(4 to 20 mA - 2-wire)
screw fitting PG 9
cable-Ø: 4.5 to 7 mm

can be replaced by:

Switch contact plug 0554 3302
(4 to 20 mA - 2-wire + 2 pot.-
free contacts + 2 LED)
screw fitting PG 11
cable-Ø: 4.5 to 11 mm

Sintered
stainless steel
cap

Instrument plug 
with gasket

3 operating buttons

LCD display
4 x 7 segments

4 flat-head screws 
M 2 x 6
DIN EN ISO 7045

testo 6743/6744 only

Installation thread
testo 6741/6743: G 1/2
testo 6742/6744: NPT 1/2"

Grub screw
M3 x 3
DIN 551

Gasket (by
customer)
only G 1/2
Ø 21 / 26
Material: aluminium

G
 1

/2
od

er
 N

P
T

1/
2

S
W

27
37 Ø
 1

2

Installation depth in
process

33 40 108.5

181.5 10 34

38

56

38
.9

51 71

176

4

3
Material
PAA-GF30 black
Stainless steel 1.4305

3

4

1

2

A3 6 Technical drawings
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7.1 Selection assistance: Choose the right component for your application

For process temperatures > 50°C (up
to 200 °C), use cooling coil (0554.3304)
and measurement chamber (0554.3303). 

Note: When installing the
measurement chamber, please do not
turn the transmitter housing, but block
the nut (spanner size 27) and screw
the measurement onto the thread.

Install a 40 µm filter for oily, dirty
media.

If neither A nor B required: 
Simply screw into G1/2 or NPT 1/2” -
thread. 
Depressurized pipe during installation
required.Use measurement chamber

(0554.3303) for fast installation (no
depressurization before insallation) and
better sensor reaction time (infinite
adjustment of flow impact)

A

A

A B

B

C

For dry air (e.g. granulate dryers, a
PTFE hose is used, and the
measurement chamber valve fully opened
(max. 140 °C).

D

D
testo 6741

G ½

G ½ - thread

NPT ½”

NPT ½” - thread

testo 6743
with display

testo 6744
with display

testo 6742

C

C

B

In main pipe:
behind dryer

A3 7 Selection assistance

Trace humidity measurement transmitter testo 6740
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Trace humidity measurement transmitter testo 6740
with capacitive testo humidity sensor (special calibration at -40°Ctd)
for continuous measurement of humidity in compressed air or gases - fully
functional without separate analysis electronics. 
Housing rotatable by 350° for optimum positioning of display.

Four possible instrument types:

- testo 6741: Process connection G½, without display/operating menu

- testo 6742: Process connection NPT½”, without display/operating menu

- testo 6743: Process connection G½, with display/operating menu

- testo 6744: Process connection NPT½”, with display/operating menu

Meas. range: -45°Ctd to +30°Ctd (pressure dewpoint)

Alternative measurement parameters: 
- Dewpoint in °Ctd, °Ftd
- Temperature °C, °F
- Relative humidity %RH
- Parts per million (volume), ppmv
(process pressure can be entered)

- Absolute humidity, mg/m³
- Atmospheric dewpoint, °CtdA or °FtdA 
(process pressure can be entered)

Temperature range (process): 
0 to 50°C (sensor: NTC) (+32 to +122 °F)

Temperature range (ambient):
-20 to 70°C (-4 to +158 °F)

Signal output: - 1 analog output
- 4 to 20 mA (2-wire technology)
- Accessory alarm plug: 0554 3302: 4 to 20 mA 
(2-wire technology), 2 pot.-free switch contact 
(30 VDC/0.5A) and 2 LED for display of
switch status

Supply of 4 to 20 mA loop: 
12 to 30 VDC 

Convenient, password-protected operating menu (testo 6743/6744):
- Change of physical parameter 
and scaling

- Call up Min-/Max values
- Test analog and switch signal
- Change of limit values and hysteresis
- 1-point calibration
- Reset

Meas. inaccuracy: +/- 1 Kelvin (pressure dewpoint) at 0°Ctd
+/- 3 Kelvin at -20°Ctd
+/- 4 Kelvin at -40°Ctd

Housing material: Polyacrylamid-GF30

Process conn.: Stainless steel, 
in testo 6741/6743: G1/2
in testo 6742/6744: NPT1/2"

Press.-tightness: -1 bar rel to +50 bar rel

Protection class: IP65

Dimensions: 199.5 x 37 x 37 mm (plug analog output)
203.5 x 37 x 37 mm (alarm plug switch output)

Interesting accessories

1. Switch output: 4 to 20 mA (2-wire technology), 2 pot.-free switch
contacts (30VDC/0.5A) and 2 LED for display of switch status
(installation instead of the standard analog output plug). [Order no.
0554 3302]

2. Measurement chamber (for testo 6741, 6743): Fast installation and
deinstallation with compressed air quick connection. Optimum flow
impact with adjustable flow-out valve, max. 15 bar absolute pressure. 
[Order no. 0554 3303]

3. Precision measurement chamber with adjustable low impact
[Order no. 0554 3312]

4. Cooling coil for process media 50 to 200°C (for use in combination
with measurement chamber 0554 3303). [Order no. 0554 3304]

5. Scaling adapter software for testo 6741/6742: Complete
parameterization of instruments without display/operating menu.
[Order no. 0554 3305]

6. External display with integrated mains unit (for voltage supply): testo
54-2AC, 2 relay outputs (up to 250 VAC or 300 VDC, 3A), 90 to 260
VAC mains supply. [Order no. 5400 7553]

7. External display with integrated mains unit (for voltage supply): testo
54-7AC, 2 relay outputs (up to 250 VAC or 300 VDC, 3A), 90 to 260
VAC mains supply, also RS485 output for testo online monitoring
[Order no. 5400 7555]

8. Desktop mains unit for voltage supply: 
Input voltage 110 to 240 VAC, output 24 VDC/350 mA 
[Order no. 0554 1748]

9. DIN rail mains unit 0554 1749 for voltage supply: 
Input voltage 90..264 VAC, output 24 VDC/2,5 A 
[Order no. 0554 1749]

A3 8 Specifications
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2 Technical data

1 Description testo 6781

The transmitter testo 6781 was developed specially for
trace humidity measurement in compressed air and in
dry air (e. g. in granulate dryers). The international norm
ISO 8573 categorizes seven classes of compressed air.
High-performance adsorption dryers are required in
order to meet the highest quality classes 1 and 2. They
can be monitored by the testo 6781 down to very low
dewpoints of -90 °Ctd.

The newly developed sensor with sol-gel technology is
characterized by its condensation-proofness and fast
response time, thus guaranteeing highest process
security.

Areas of application: Specification:

• Dewpoint measurement in compressed air in ISO
Classes 1 (〈-70 °Ctd) and 2 (〈-40 °Ctd)

• Monitoring of adsorption dryers, granulate dryers
and medical compressed air

• Quality assurance for noble gas preparationcherung
für die Aufbereitung von Edelgasen

• Measurement of dewpoints in the measuring range 
-90 to -20 °Ctd

• New, very condensation-proof sensor with sol-gel
technology guarantees highest process security and
fast response

• Automatic self-adjustment ensures high accuracy
and long reliability

• Optional display with multi-language user menu

• Self-monitoring of the transmitter guarantees high
system availability

• The P2A software for parameterization, adjustment
and analysis saves time and costs in commissioning
and maintenance

A4 Dewpoint transmitter testo 6781

Supply

Analog outputs

Other outputs

Resolution 12 bit

Load max. 500 Ω

Meas. cycle 1/sec

Inputs/outputs

Current/accuracy 0 to 20 mA ±0.03 mA (4-wire)
4 to 20 mA ± 0.03 mA (4-wire)

Output type 0 to 1 V ±1.5 mV (4-wire)
0 to 5 V ± 7.5 mV (4-wire)
0 to 10 V ±15 mV (4-wire)

Digital Mini-DIN for P2A software

Voltage supply 20 to 30 VAC/DC, 300 mA current
consumption, galvanically separate
signal and supply line

Plug connection M12 5pol-Stecker

Operation temperatureWithout
display

With display

-40 to +70 °C / -40 to +158 °F

Storage temperature -40 to +80 °C / -40 to +176 °F

Operation temperature -20 to +70 °C / -4 to +158 °F

Storage temperature -20 to +80 °C / -4 to +176 °F

Process pressure max. 50 bar

BetriebsbedingungenOperating conditions
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Technical drawings

Connection plan

208 mm
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A4 Technical data, drawings and connection plan

Humidity/trace humidity

Parameters

Measuring range -90 to -20 °Ctd / -130 to 86 °Ftd

Measurement uncertainty* -20 °Ctd to -40 °Ctd: ±1,5K
-40 °Ctd to -60 °Ctd: ±2K
-60 °Ctd to -75 °Ctd: ±2,5K
-75 °Ctd to -90 °Ctd: ±5K 

Response time t63 ≤ 3s for switch from -75 °Ctd to -30
°Ctd

t90 ≤ 9s for switch from -75 °Ctd to -30
°Ctd

t63 ≤ 300s for switch from -30 °Ctd to -
75 °Ctd

t90 ≤ 1080s for switch from -30 °Ctd to -
75 °Ctd

Autom. self-adjustment Cycle adjustable: 
1 h / 6 h / 12 h / 24 h / 48 h

Units °Ctd, °Ftd, %rF, %RH

Calculated variables °CtdA, °FtdA (normed atmosph.
dewpoint), ppmV, g/m³, g/ft³, g/kg, g/lb

Display

Model

Miscellaneous

Display optional: 2-line LCD with multi-language
operating menu

General technical data

Material Metal housing

Dimensions 208 x 60 x 35 mm

Weight 0.5 kg

Resolution

Protection class IP 65

EMC EU guideline 2004/108/EC

Measuring range Resolution

0 to +100 %RH 0,001
0.001 to 28 g/kg 0,001
0.01 to 194 g/lb 0,01
0 to 31 g/m3 0,001
0.001 to 14 g/ft3 0,001
0.1 to 42500 ppm(V) 0,1
-90 to +30 °Ctd 0,1
-130 to +86 °Ftd 0,1
-110 to +30 °CtdA 0,1
-165 to +86 °FtdA 0,1
-40 to +70 °C 0,01
-40 to +158 °F 0,01

*The determination of measurement uncertainty takes place according to GUM
(Guide to the Expression of Uncertainty in Measurement):

For the determination of measurement uncertainty, the accuracy of the measuring
instrument (hysteresis, linearity, reproduceability), the uncertainty contribution of the
test site as well as the uncertainty of the adjustment site/works calibration are taken
into account. For this purpose, the value of k=2 of the extension factor, which is
usual in measurement technology is used as a basis, which corresponds to a trust
level of 95%.

This total view results in an additional dewpoint-dependent and process-dependent
inaccuracy contribution ofReturn±0,03K x m.v.(in °Ctd) + 0.2 K x (25 °C - process
temperature in °C).

+
-

1

Connection plan 4-wire technology
(0 to 20 mA/4 to 20 mA/0 to 1 V/0 to 5 V/0 to 10 V)

Plug connection M12 (5-pin), plug

Pin Connection

1

2

3

4

5

-24 V

+24 V

+Ch1

-Ch1

PE
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A4 General information on pressure dewpoint measuring instruments

1 Calibration / adjustment /certificates

1.1 Adjustment on site

1.2 Certificates

The customer can choose between a standard certification (fixed pre-set
calibration points), selective certifcation (freely selectable calibration
points) or individual certification (freely selectable calibration points and
repair service). (cf. table below)

For the testo 6740, an ISO calibration at two calibration points -10/-40
°Ctd at 6 bar (0520 0136), or a customer-specific ISO calibration
certification with freely selctable calibration points (0520 0116) between -
40 to 0 °Ctd at 6 bar can be ordered.

One-point adjustment by entering a reference value

With the help of the one-point adjustment, you can enter a reference value
for a working point selected by you (e.g. -40 °Ctd). This way you achieve
a minimal discrepancy between the actual and target values around this
point.

A dewpoint mirror is recommended as a reference instrument.

Optimum accuracy is achieved when the adjustment is made in the
proximity of the reference value -40 °Ctd. If low dewpoints are relevant (<-
30 °Ctd), 1-point calibration at reference values >-25 °Ctd is not
recommended (danger of loss of accuracy).

1 Expose the reference measuring instrument and testo 6740 to the
same, constant process conditions and wait until the acclimatization
time is over (approx. 2 hours in constant process conditions).

2 Measure reference value and compare with measurement value testo
6740.

3 If values differ: enter reference value in menu the menu item Adj.
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ISO selective

ISO individual

DKD standard

DKD selective

DKD individual

fixed component additionally selectable (by customer) when ordering alternatively selectable (by customer) when ordering
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2.1 Capacitive Testo humidity sensor

2.2 Temperature sensor (NTC = Negative Temperature Coefficient)

The testo 6740 uses an NTC thermistor for temperature measurement.
Thermistors (NTC) are semi-conductor resistances which are
temperature-dependent. They conduct better at high temperatures than
at low temperatures, because the resistance is lower at higher
temperatures. They have a negative temperature coefficient and are thus
referred to as “Negative Temperature Coefficient” resistances.

They are particularly suited for use in humidity measurement
transmitters, as they combine good accuracy with a fast reaction time.

The Testo humidity sensor has been used successfully, and continually
improved, for over 15 years, and from the very beginning, the focus was
on the two accuracy parameters measurement inaccuracy and long-term
stability.

The capacitive Testo humidity sensor is in principle a plate capacitor. A
plate capacitor consists of two electically conductive plates (electrodes),
which are positioned parallel to each other.

They are separated by an isolating layer called a dielectric. (In the
dielectric of a charged capacitor, energy is stored which can then be
released again.)

In the Testo humidity sensor, a humidity-sensitive polymer serves as the
dielectric between the capacitor electrodes. The extraordinary feature is
the perfect adaptation of the individual layers to each other. This is seen
especially in the upper electrode, which has to fulfil two functions which at
first glance appear contradictory: It must be completely permeable for the
water vapour which must penetrate through to the polymer dielectric. At
the same time, however, it must be impermeable, smooth and resistant as
regards condensate, oil and dirt, in order to protect the sensor. In the
Testo humidity sensor, this combination has been achieved perfectly with
the help of extensive research.

In testo 6740, this highly accurate Testo humidity sensor is subjected to a
special calibration at -40 °Ctd, resulting in optimum accuracy in the trace
humidity range. In order to obtain optimum stability - and with it, accuracy
- the testo 6740 is exposed to a very constant trace humidity situation for
eight hours (reference: a high quality dewpoint mirror), after which a 1-
point calibration with a factory protocol is carried out.

dielectric:  Er 

lower electrode 

upper electrode 

A4 2 Sensor

Upper electrode allows humidity to penetrate to the dielectric
layer and repels condensate and dirt

Dielectric layer (polymer)
consantly changes the
dielectricity with the relative
humidity
Lower
electrode

Carrier 
Ceramic substrate for
mechanical protection

Connection pins 
Special anti-corrosion design

d = Plate distanceε
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General information on pressure dewpoint measuring instruments

3.1 Dewpoint [°Ctd]

3.2 Atmospheric dewpoint [°CtdA]

Pressure dewpoint [°Ctd] is the temperature to which compressed air can be cooled without condensate forming. The dewpoint is dependent on the
process pressure. When the pressure drops, the dewpoint also sinks.

In systems under pressure, the pressure dewpoint is always relevant, but not the atmospheric dewpoint. The difference between these physical
parameters is explained in the following pages.

Atmospheric dewpoint [°Ctd] is the temperature to which atmospheric air
(approx. 1 bar absolute) can be cooled without water condensing.

3.2.1 Difference between pressure dewpoint
and atmospheric dewpoint

Pressure dewpoint or atmospheric dewpoint?

Atmospheric air is able to store more water vapour than compressed air. If
compressed air is cooled, it already reaches its dewpoint at higher
temperatures (“dewpoint” in °Ctd or°Ftd), while atmospheric air can be
cooled further before condensate is first precipitated (atmospheric
dewpoint, in °Ctd or °Ftd).

For the monitoring of compressed air systems, only the dewpoint is
relevant, as it indicates how far away the “danger threshold” =dewpoint)
is. Since some users wish for the data in atm. dewpoint in spite of this,
the testo 6740 allows the choice of the outputs dewpoint and atm.
dewpoint (for the latter the process pressure is entered in the operating
menu).

We consider a cube with 1 m3 of air at 20 °C with 20 % relative humidity.
This corresponds to a content of 3 g of water vapour, whereas air can
hold a mximum of 15 g/m3 at 20 °C (temperature-dependent saturation
humidity).

Case A (atm. dewpoint):
The pressure remains constant at 1 bar and the cube is cooled down to
the dewpoint temperature. 3 g of water vapour continue to be contained
per cubic metre. With cooling, however, the ability of the air to store
humidity is reduced. At -3.2 °C, only exactly the 3 g contained can be
stored.

The air cube reaches the dewpoint and begins to condense. This
dewpoint is called atmospheric dewpoint (-3.2 °Ctd), because it occurs at
atmospheric pressure.

Case B (dewpoint):
The pressure is raised to 3 bar, causing the volume of the cube to shrink
to 1/3 of the original size. The air cube still contains the ware vapour mass
of 3 g even after being compressed (humidity has been neither added nor
extracted), however the absolute humidty is now  3 g/(1/3 m3) = 9 g/m3

owing to the reduction in volume to 1/3 m3. As the temperature is still 20
°C and the saturation (maximum possible humidity storage) is purely
temperature-dependent, 15 g/m3 can still be held. The relative humidity is
thus 9/15 = 60 %RH, i.e. the compression of the air from 1 to 3 bar has
lead to an increase in relative humidity by a factor of 3.

If this compressed cube is now cooled, it already reaches the dewpoint at
12 °Ctd, as the air reaches its saturation of 9 g/m3 here (=max. possible
humidity storage).

This clearly shows: Raising pressure raises the dewpoint. At constant
process temperatures the safety margin (Temperature distance from the
dewpoint) is thus smaller!

A4 3 Physical principles

C°02

C°6.3-

 % 02 = 51/3

 % 001 = 3/3

rab 1 rab3

C°02

C°21

 % 06 =51/9

 % 001 = 9/9

A B

m 1 3 m 3/1 3

m 1 3

m 3/1 3

An atmosph. air volume has 3 g/m3 of water
vapour; could hold 15 g/m3

3/15 = 20 %RH

3/3 = 100 %RH

9/15 = 60 %RH

9/9 = 100 %RH

Cooling to
atmospheric pressure: (-3.2 °CtdA)
Volume can only hold
3 g/m3 

Any further cooling leads
to condensate
precipitation

Cooling to dewpoint:
Already at +12 °C (and 3 bar)
only 9 g/m3 can be held

T is

T dew
-3,2°C

T dew

T is

Compression to 3 bar: Air volume is reduced by
1/3 and because of this holds 3 g/(1/3 m3) = 9
g/m3 of water vapour; can still hold 15 g/m3   A B

Cooling and pressure increase lead
to closer proximity to the dewpoint
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A4 3 Physical principles

3.2.2 Conversion pressure dewpoint - atmospheric dewpoint

� Compressed air (35 bar) is depressurized to 4 bar. This causes the 
dewpoint to sink from 10 °Ctd to -33 °Ctd

� Compressed air (7 bar) has a pressure dewpoint of 20 °Ctd. 
This corresponds to an atm. dewpoint of -8 °CtdA.

absolute humidity [g/m3] at 1 bar abs / 25 °C

Atmospheric dewpoint [°CtdA]
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A4 3 Physical principles

General information on pressure dewpoint measuring instruments

3.2.3 Dewpoint and relative humidity

The dewpoint is the temperature at which water condenses out of
compressed air. It is dependent on the relative humidity and the process
temperature (see diagram below). The lower the relative humidity is the
lower the dewpoint (at constant pressure and process temperature).

As the following diagram shows, the humidity parameter “dewpoint”
provides a considerably better resolution than relative humidity in the low
humidity range (<2 %RH, but especially <1 %RH). While the trace
humidity range -60 to -20 °Ctd comprises approx. half of the compressed
air scale (-60 to +30 °Ctd), 0 to 5 %RH correspond to only a twentieth of
the scale 0 to 100 %RH.
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3.2.4 Relative humidity and atmospheric dewpoint

As can be seen in the following diagram, at a constant process
temperature (25 °C) the relative humidity increases with increasing
pressure and constant atmospheric dewpoint.

The pressure increase has no influence on the atmospheric dewpoint!
Only the pressure dewpoint is changed (cf. chapter 1.12.2.1)

Example: The air with atmospheric dewpoint (0 °Ctd) is compressed from
1 to 2 bar. This doubles the relative humidity from 20 %RH � to 40 %RH
�.

Relationship of atmospheric dewpoint to relative humidity at 25 °C process temperature

Atmospheric dewpoint [°CtdA]

Atmospheric dewpoint [°CtdA]

A4 3 Physical principles
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A4 3 Physical principles

General information on pressure dewpoint measuring instruments

3.2.5 Absolute humidity and atmospheric dewpoint

As can be seen in the following diagram, at constant process temperature
(25 °C), the absolute humidity increases with increasing pressure and
constant atmospheric dewpoint, until water condenses at 23050 mg/m3

at 25 °C (corresponds to 100 %RH).

The pressure increase has no influence on the atmospheric dewpoint!
Only the pressure dewpoint changes (cf. Chapter 1.12.2.1)

Example: The air with atmospheric dewpoint (0 °Ctd) is compressed from
1 to 3 bar. This triples the absolute pressure from 4440 mg/m³ � to
13320 mg/m³ �.

Relationship of atmospheric dewpoint to absolute humidity at 25 °C process temperature
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3.3 Psychrometric chart (Mollier diagram) for pressurized systems

Conventional psychrometric charts are only valid at one pressure level,
usually at atmospheric pressure (application in the area of air conditioning
technology, cf. “Stationary Measurement Technology for Humidity,
Differential Pressure and Temperature, chapter 1.13.1”). The

psychrometric chart shown here allows various humidity parameters
(dewpoint [°Ctd], rel. humidity [%RH] and degree of humidity [g/kg] as well
as the temperature [°C] ) to be placed in relationship to each other, also
under non-atmospheric pressure.
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Relative air humidity under pressure conditions e.g.
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A
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+
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0                        1                        2                         3       g/kg

Process condition

Process condition

Dewpoint

Dewpoint

You will find an empty
diagram for your
calculations in the
appendix.
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A4 3 Physical principles

General information on pressure dewpoint measuring instruments

3.3.1 Example for the use of the psychrometric chart 
for determining the pressure dewpoint

A pressurized system has the parameters 100 °C, 5 bar 
and 50 %RH. Which dewpoint does it have?

Point ( ) = go vertically 

down to the dewpoint curve for P = 5 bar, which is derived as
follows:

Derivation and reading of the dewpoint curve für P=5 bar:  

Dewpoint = 81.71 °Ctd (can be read on left axis)

3.3.2 Example for the use of the psychrometric chart
for determining the relative humidity behind the 
refrigeration dryer

A pressurized refrigeration dryer has the parameters 5°Ctd, 20°C und 7
bar. How much %RH does this correspond to?

1 Derivation and reading of the dewpoint curve for P= 7 bar: 
(here there are 100 %RH) 

The point (5 °Ctd / 0.78 g/kg) is situated at 5 °Ctd 

2 Read the conversion factor for determining the relative humidity: 
Point (5 °Ctd|0.78 g/kg) ; go vertically up to 20 °C.The point (20
°C/0.78 g/kg), through which the curve 0.053 bar-1 runs, is situated
here.

From the formula   

follows with P=7 bar:  

solve acc. to U:  

A

B

0981_7134_PP_Stationary_Compressed_air_7:0981_7134_PP_Stationary_Compressed_air_5.qxd 16.12.2010 11:20 Seite 38



www.testo.com 39www.testo.comFurther information at

1.12.4 Dewpoint calculation [°Ctd]

The ability of air or gases to hold water decreases with sinking
temperatures. The dewpoint is the temperature [°Ctd], at which water
condenses.

3.4 Dewpoint calculation [°Ctd]

If the dewpoint temperature is above 0 °Ctd, the dewpoint temperature is
generally given; however if it is under 0 °Ctd, the frostpoint temperature is
given.

For dewpoint temperatures, the measurement values of the testo 6740
and of a dewpoint mirror hygrometer are concurrent under observation of
measurement tolerances.

In rare cases, differences between the testo 6740 and a dewpoint mirror
hygrometer can occur at frostpoint temperatures between -35 °C to 0 °C.
This happens when, at frostpoint temperatures <0 °C,
supercooled/subcooled water is formed on the surface of the dewpoint
mirror hygrometer instead of the expected ice. The dewpoint mirror
measures the frostpoint (according to the coefficients � see above.),
while the testo 6740 measues the frostpoint according to the coefficients
�. In measurement comparisons, a conversion must be made according
to the above formula.

Case difference in dewpoint/frostpoint calculation

> 0 °Ctd
(Dewpoint)

Dewpoint
temperature

*Attention in measurement comparisons: 
some measuring instrument manufacturers
use the water coefficients          here 

< 0 °Ctd
(Frostpoint)

< 0 °C > 0 °C Process
temperature

not possible Water  

Ice*  Ice*  

Coefficients according to Magnus(DIN 50010)

Process
Phase temperature T [°C] C1 [mbar] C2 C3 [°C]

Ice -50.9 to 0 6.10714 22.44294 272.44

Water -50.9 to 0 6.10780 17.84362 245.425

Water 0.0 to 100 6.10780 17.08085 234.175

pw =  Water vapour partial press. [mbar]
Td =  Dewpoint temperature [°Ctd]

= C1, C2, C3 see table
ln =  natural logarithm

A5 3 Physical principles

1

2

3

1

2

3

1

C1

C1
C3

C2
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3.5 Proportional volume [ppmV]

A4 3 Physical principles

General information on pressure dewpoint measuring instruments

Parts per million by volume describe the relationship of the water vapour
partial pressure to the total pressure of the dry gas (without water vapour
partial pressure)

Dalton’s Law (the law of partial pressures) states that the sum of all partial
pressures Pi is equal to the total pressure of the gas mixture Ptotal

Humid air is composed of dry air and water vapour. This results in:

3.6 Absolute humidity [g/m³]

The absolute humidity [g/m³] indicates how many grams of water are
present in one cubic metre of dry air or dry gas.

Since we are dealing with very small absolute humidty values in trace
humidity applications (cf. chapter 1.12.2.1), the testo 6740 gives the
absolute humidity in mg/m³ .

[g/m³]

As the testo 6740 measures the (pressure-dependent) dewpoint, for the
output of the (non-pressure-dependent) ppm-value the absolute pressure
is entered in the menu ProG as compensation (cf. chap. 1.2.5); the
microprocessor calculates the ppmV-value on this basis.

Example:
If a pressure of 6 bar at 10 °Ctd exists, the instrument measures 12.446
ppmV �. In order that the appropriate value 2053 ppmV � is displayed,
the absolute pressure (6 bar) must be entered in the Menü ProG  (cf.
chap. 1.2.5).

Ptotal = Total pressure [mbar]
Pt = Pressure of the dry air [mbar]
PW= Water vapour partial pressure [mbar]

Ptotal = Pair + Pwater

Ptotal

Ptotal

Ptotal

= water vapour partial pressure
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3.7 Pressure dependency of humidity parameters

3.8 Reaction of humidity parameters to changes of pressure and/or temperature 

The testo humidity sensor measures the relative humidity %RH directly
(without the "knowledge“/input of the pressure). As this parameter is in
itself pressure-dependent, all pressure-dependent parameters (°Ctd,
g/m³,%RH) are also calculated correctly without pressure input. For the
pressure-independent humidity parameters (ppm, °Ctd = atmospheric

The following table shows the reaction of humidity parameters to changes
of pressure and/or temperature. The atmospheric dewpoint and the water
content are independent of pressure and temperature.

Units:
Atm. dewpoint [°CtdA]
Dewpoint [°Ctd]
Relative humidity [%RH]
Absolute humidity [g/m³]
Degree of humidity [g/kg]
Saturated pressure [mbar]
Water vapour partial pressure [mbar]
Water content [V-ppm]

1 As soon as the dewpoint is reached by
cooling, water oondenses, and thus the
humidity parameters sink with further
cooling - apart from the relative humidity,
which remains constant after
condensation is formed.

Temperature 
rising

Temperature
constant

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

Atm. dewpoint
Pressure dewpoint
Rel. humidity
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

² 
² 
²
²
²
² 
²
² 

Temperature
falling 1

1

1

1

1

1

Pressure falling Pressure constant Pressure rising

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

1

1

1

1

1

1

² 
1²
1²
1²
1²
1²
1²
² 

All humidity parameters
unchanged

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

Atm. dewpoint 
Pressure dewpoint
Rel. humidity 
Absolute humidity 
Degree of humidity
Saturated vapour pressure 
Water vapour partial pressure
Water content

² 
²
²
²
²
²
²
² 

² As soon as the dewpoint is reached by
compressing the air, water condenses
(cf. chapter 1.12.2) and the humidity
parameters remain constant with rising
pressure - apart from the degree of
humidity, this sinks from the moment
condensation is formed, as condensate
mass is withdrawn.

falls
remains constant
rises
generalization not
possible (please
calculate individually)
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3 bar

7 bar

3.9 Temperature and pressure dependency of humidity parameters

Pressure- Temperature-
Humidity parameter dependent dependent

Water content/proportional volume
atmospheric dewpoint NO NO
degree of humidity

Saturated vapour pressure NO YES

Pressure dewpoint YES NO

Water vapour partial pressure
relative humidity YES YES
absolute humidity

dewpoint temperature), however, the pressure must be
corrected/eliminated by entering the absolute pressure (in the operating
menu/ scaling adapter) (see illustration and cf. chapter 1.12.2.2 and
1.12.5).
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1 Description

The compressed air counters testo 6441 ... 6447 are used to determine,
monitor, control and protocolize compressed air consumption, therefore
not only for the detection of leakages in compressed air systems, the
allocation of costs according to the originator, but also for peak load
management. For compressed air, in a similar way as counters for media
such as current, water or gases, the testo compressed air counters 6441
... 6447 provide transparency of consumption, thus raising the motivation
of those responsible for the process regarding cost- and energy-saving
measures.The compressedair counters testo 6441 ... 6447 record the
norm volume flow of operational compressed air according to the
calorimetric principle, which means that the measuring process is
independent of the process pressure, and does not cause any permanent
loss of pressure. While the thermal glass-coated ceramic sensor offers
high robustness and fast response times, the integrated inflow and
outflow pipes  (6441 .. 6444) ensure optimum accuracy.

The programm of the compressed air counter series 6440 consists of
three designs: 

- DN 15 - 50 mm (testo 6441...6444) 
Compact design in four diameters with a permanently installed electronic
sensor assembly on a pipe section with inflow and outflow stretches, for
screwing in. 

- DN 65 - 250 mm (testo 6446/6447) 
These models are delivered with a pipe section including welding flanges
for installation, in various diameters. The necessary lengths of the inflow
and outflow stretches are not covered by the pipe sections. In testo
6447, the sensor can be removed under pressure.

- Large DN 50 (testo 6445) 
Penetration probe for versatile application in all pipe diameters. It is
delivered without pipe section, therefore with less accuracy than the
designs above, cf. chapter B 14. 

B Compressed air counter series testo 6440

Diameter

DN 15 - 50 (1/2" - 2") mm
4 DN types

DN 65 - 250 mm
7 DN types

Larger DN 50 mm
Variable pipe diameters

Description

testo 6441...6444

testo 6446/6447

testo 6445

Design

Compact

- Standard (testo 6446)
- With probe removal under pressure

(testo 6447)

- Special solutions for customer-
specific pipe diameters can be
delivered.  
Price and delivery times on request

Penetration probe

Material

Probe: stainless steel
Pipe: stainless steel

Probe: stainless steel
Pipe: optionally stainless steel or
galnized steel

Probe: stainless steel
Pipe: stainless steel

Probe: stainless steel
Pipe: none

Chapter

B 3 - B 12

B 3 - B 12

B 14

Overview of designs:
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Compressed air counter series testo 6440

Processing

Leakages

150 kW
• 6000 h

= 900.000 kWh

Electrical
energy

Leakage-share: 25 to 40 %

225 .. 360 MWh
à 15 Cent / kWh

= 33.750 .. 54.000 Euro
= Leakage costs

Hole diameter Air loss  /a

2 Application

2.1 Cost transparency with compressed air counters

2.2 Leakage detection with the testo 6440

B 2 Application

For a cost-oriented industrial company, compressed air consumption
measurement with the testo 6440 presents the optimum possibility of
investing in savings in the area of compressed air. Because only by
detecting leakages and allocating consumption by originator can high
compressed air costs be lowered step-by-step . The testo 6440 is the
ideal assistant for leakage detection, consumption cost allocation, peak
load management, min./max. monitoring, for the control of consumption-
dependent maintenance work, as well as for the exact automatic dosing
of compressed air.

Current, water, gas Compressed air

Cost transparency with counters

Clear cost allocation to
- departments
- products...

Costs “disappear” in
- electricity costs
- maintenance costs
- ofte: overhead costs

No cost allocation
by consumer

Compressed air = “creeping asset-consumer” „
(as costs “invisible” 

For media such as current, water or gases, complete transparency is
guaranteed in every industrial company: Central counters reflect the
quantities used; decentralized counters show how consumption is
distributed.

The medium compressed air however, is produced and distributed
internally, without knowing how much is used in total and in the individual
departments. Without this knowledge, there is no motivation to eliminate
leakages or achieve more economical use. 

Independent investigations, for example by the Fraunhofer Institute in the
course of the measurement campaign “Compressed air efficiency”, have
proven that between 25 and 40% of compressed air produced is wasted
through leakage.

If the necessary extra investments, for example for pipeline systems, the
compressors etc., are added to the operating costs, the wastage adds up
to over 100,000 Euros per year in an average industrial company.

Leakage holes with a diameter of 3 mm, for example, already lead to
costs amounting to 3,000 Euros per year.

3 m3/h
8.6 m3/h

3.000.-
7.700.-

3
5
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B 2 Application

Over 96% of leakages occur in pipes DN50 (2”) and smaller. Leaky hoses,
fittings, couplings and maintenance units are mainly responsible for this.

Installed in front of a machine or a machine group, the testo 6440 detects
the smallest compressed air volume flows. These indicate leakages if they
occur when the system is inactive.

It is  also an indicator for leakage when known max.-volume flows are
exceeded when the user profile is unchanged. The integrated switch
outputs of the testo 6440 are thus the best leakage detector in practice.

Compressed air is a profitable, but also very costly energy source. If the
high costs are only allocated as a “cost block”, those responsible for the
systems have no motivation to try and lower costs.

However, if the compressed air consumption of each system is recorded
individually, the person responsible for the system is motivated to reduce
leakages and to employ consumption-saving measures. The consumption
quantities can also be used as figures on which to base the audit
according to DIN EN ISO 14.000 for environmental management systems.

The testo 6440 provides optimal support here, in that it has a built-in
totaliser function. The total consumption can be read directly from the
instrument or registered in the regulating system via consumption
impulses. Consumption-dependant switch outputs are alternatively also
available, which can monitor consumption dependently or independently
of time.

Growth can be expensive: Expanding industrial enterprises (example
adjacent illustration: new system D) are forced to expand their
compressed air production too.

A peak load analysis on the basis of compressed air counters helps to
avoid such investments. Since it is known when which consumption
occurs, the distribution can be specifically regulated in the daily profile so
that the existing capacity of compressed air production is sufficient.
Considerable savings in the compressors as well as in the pipe system
can be achieved.

2.3 Lowering costs by consumer-allocation

2.4 Peak load management helps to avoid extended investments

Flow rate > 0 ... despite downtime:
Increasing flow rate ... despite unchanged application: 

Suspicion of leakages
if...

V

Detection and elimination (continuously, not 1x annually)

Nm3/h

A

B
C

0:00 6:00 12:00 18:00 24:00

Nm3/h

A

B
D

0:00 6:00 12:00 18:00 24:00
Daily profile

Investment cost savings

Peak load capacity of the
existing compressors

C

  Continuous monitoring of
    consumption quantities

         Basis for peak load
      management decisions

(Example: New system D must run
during the day. Solution: Transfer
       of system C to night shift)

. 

Extension of compressor
  station and pipe system
          not necessary

V

V

D

Preparation

System  A
96.500 Euro

Total compressed air costs: 245.000 Euro

63.500 Euro

85.000 Euro

consumer allocation

• Motivation of those responsible to save costs
• Figures for energy management eco-audit  acc. to ISO 14.000

System B

System C

Investment, operation and staff

V

V

V

0981_7134_PP_Stationary_Compressed_air_7:0981_7134_PP_Stationary_Compressed_air_5.qxd 16.12.2010 11:20 Seite 44



www.testo.com 45www.testo.comFurther information at

Compressed air counter series testo 6440

B 2 Application

Compressed air consumers require a minimal supply in order to provide
the desired performance.
Some consumers additionally have to be protected from too high a
supply. In some cases, the warranty of the system’s manufacturer is even
dependent on this.
The testo 6440 performs both tasks optimally thanks to its two switch
outputs (cf. illustration). For the continuous protection of your investment.

Maintenance is a service provided to ensure the availability of the machine
or system. The primary objective of maintenance is to increase reliability
and simultaneously lower costs. This main objective can be reached by
selecting the optimum maintenance strategy. If we differentiate between
the two strategies “breakdown-related maintenance” and preventive
maintenance”, in most cases the preventive measures are preferable from
the point of view of risks (regarding the costs involved in a possible
production breakdown). Preventive maintenance can again be broken
down into time-space-oriented and consumption-oriented maintenance.
The disadvantage of the time-space-oriented procedure is that either fully
functional components are replaced too early, or that the actual time for
replacement is missed, resulting in costly breakdowns. In order to
counteract these disadvantages, the testo 6440 compressed air counter
provides the optimum method for consumption-dependent maintenance.
The maintenance engineer is simply “called onto site” with the help of the
consumption-dependently programmable switch outputs. This allows the
best possible exploitation of the expected lifetime of a machine or its
components, resulting in considerable savings in costs (cf. illustration).

In industrial systems, and also in the implementation of test series in
research and development, an exact dosing of compressed air is often
required, in order to guarantee the functionality of the system, to optimize
the production process and to obtain test results always on the same
basis.
In the area of pharmaceutical research, for example, test systems are
used to determine the respirability of medicaments. Respirability is the
characteristic of a material to reach the alveoli in the lung, i.e. in that part
of the lung in which the gas exchange during breathing takes place. While
a good respirability in contaminants can cause serious illnesses, in
medicines it is desired for an optimum dosing and effectivity of the
substance. In order to determine the respirability of a substance, a defined
quantity of the powdery substance is blown into an artificial ”lung” - a
special test chamber with different levels - using a short, exactly dosed
blast of compressed air (compressed air shot). Conclusions can be drawn
on the repirability depending on the deposits of the substance in the levels
of the test chamber. The prerequisite for the correct determination of
respirability is the optimal and exact dosing of the compressed air. The
testo 6440 compressed air counter, with its individually parameterizable
signal outputs and its very fast reaction time, provides the ideal assistance
for this and many other applications, in which a highly precise dosing of
compressed air is essential.

2.5 Protection of valuable compressed air consumersthrough min./max. monitoring

2.6 Consumption-dependent maintenance strategy

2.7 Automatic, exact dosing

Nm3/h

Time

OK range

Loss of warranty claim
through overload or
undersupply

Early alarm

Investment protectionV

exactly 2.36 Nm3...
otherwise it’ll burst!

Exact dosing:  Increased quality
Automized dosing: Minimalization of
          staff costs

Nm3
2.36

DestructionOK rangeUnder-supply

0

Application example: Pharmaceutical research 
Test of respirabilityof medicines 

V

V

Application example: Compressed air filling

Short compressed air “shot”, deposits in test
chamber with serveral levels depending on
grain size

Preparation

Consumption-dependent
   maintenance intervals

80.000 Nm3

125.000 Nm3

100.000 Nm3

Instead of time-space-related maintenance

Maintenance
when V >

Maintenance only when wear to be expected
Savings in maintenance costs

V

V

V

.
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B 3 Compre4ssed air counter testo 6641 ... 6444 DN 15-50

Testo offers four compact models for the most common diameters in
industry:

3.1 Versions

3.2 Technical Data

testo 6441

0555 6441

DN 15  (1/2“)

0.25 to 75 Nm3/h
4 to 1250 Nl/min

0.0 to 90.0 Nm3/h
0 to 1500 Nl/min

R ½, external thread
Stainless steel 1.4301

300 mm

0.9 kg

0555 6442

DN 25  (1“)

0.75 to 225 Nm3/h
1.3 to 3750 Nl/min

0.0 to 270 Nm3/h
0 to 4500 Nl/min

R1, external thread
Stainless steel 1.4301

475 mm

1.1 kg

0555 6443

DN 40  (1 1/2“)

1.3 to 410 Nm3/h
22.2 to 6830 Nl/min

0.0 to 492 Nm3/h
0 to 8200 Nl/min

R1 ½, external thread
Stainless steel 1.4401

475 mm (shortened
measurement pipes)

3.0 kg

0555 6444

DN 50  (2“)

2.3 to 700 Nm3/h
0.04 to 11.67 Nm3/min

0.0 to 840 Nm3/h
0 to 14 Nm3/min

R2, external thread
Stainless steel 1.4401

475 mm (shortened
measurement pipes)

3.8 kg

testo 6442 testo 6443 testo 6444

Part no.

Pipe diameter

Measuring range (dynamics 1:300)

Max. display

Measuring pipe: Thread (both sides)
/ Material

Length measurement pipe

Weight

2.3 to 700 Nm3/h

testo 6444
(DN 50) (2”)

1.3 to 410 Nm3/h

testo 6443
(DN 40) (1½”) 0.75 to 225 Nm3/h

testo 6442
(DN 25) (1”)

0.25 to 75 Nm3/h

testo 6441
(DN 15) (½”)
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Compressed air counter series testo 6440

B 3.2 Technical data

Thermal glass-coated ceramic sensor

for compressed air quality classes (ISO 8573: particles – humidity – oil) 1-4-1: ±3% of measurement value ±0,3% of final value   
for compressed air quality classes (ISO 8573: particles – humidity – oil) 3-4-4: ±6% of measurement value ±0,6% of final value  

< 0,1 sec (for damping parameter = 0), delayable via operating menu (0 s to 1 s)

0 to +60 °C (+32 to +140 °F), measurement error ±2K (usually only used as a plausibility check)

4-figure alphanumeric display, two operating buttons, operating menu, LED (4x green for phys. units, 3x yellow for “display x
1.000” or switch stati)

Nm3/h, Nl/min, Nm3, °C (selected unit displayed via green LED)

M12x1-plug, load to 250 mA, short-circuit-proof (synchronized), reverse polarity-proof, overload-proof.
Testo recommends the accessory cable order no. 0699 3393

19 to 30 VDC, current consumption < 100 mA

4 combinations can be parameterized via the operating menu, see chapter 2.5.1

Consumption counter (value available after reset or voltage loss due to permanent memory),
value 0.001 to 1,000,000 m3, impulse length 0.02 s to 2 s, 24 VDC-Plevel

4 to 20 mA (4-wire), max. load 500 Ohm, freely scalable between 0 to end of measuring range. Analog signal resolution: 12-Bit

2 switch outputs, parameterizable (dependent on consumption or volume flow, time-dependent/independent, normally
open/closed, hysteresis, window), loadable with max. 19 to 30 VDC or 250 mA each, switch status is displayed via 2 LEDs 

0 to +60 °C (+32 to +140 °F), PN 16, (i.e. max. 16 bar absolute) rel. humidity < 90 %RH, air quality ISO 8573: recommended classes 1-4-1

0 to +60 °C (+32 to +140 °F)

-25 to +85 °C (-15 to +185 °F)

Materials stainless steel 1.4301 or 1.4401 (see above, Material), PEEK, polyester, viton, aluminium anodized, ceramics, silicon-free

Sensor

Accuracy
Inaccuracy contribution

Response time

Temperature display

Display, operation

Display units

Electrical connection

Voltage supply

Output signals

Impulse output (see chap. 2.11.2)

Analog output (see chap. 2.11.1)

Switch output (see chap. 2.11.3)

Process conditions

Ambient temperature

Storage temperature

Media contact

PBT (GF 20%), zinc diecast, IP65 / IIIHousing

According to guideline 89/336 EECEMC

Norm flow velocity (e.g. Nm/s) and norm volume flow (e.g. Nm3/h) refer to 15 °C / 1013.25 hPa/ 0 %RH (DIN ISO 2533) Norm reference
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Example: the testo 6442 has an
absolute error of  2 Nm3/h at
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Two models for the most common larger diameters in industry. They differ
in their possibilities for exchanging the sensor under pressure.

- Each model is delivered including a standard ISO calibration certificate

- Versions for customer-specific diameters between DN 65 to DN 250 are available in stainless steel. 

- Measurement pipes without electronic sensor assembly (DN 65 to DN 250) are available.

testo 6446: Standard solution

Versions testo 6446 Part no.

DN 65 Galvanized steel measurement sensor: 
0699 6446/1

DN 80 Galvanized steel measurement sensor: 
0699 6446/2

DN 100 Galvanized steel measurement sensor: 
0699 6446/3

DN 125 Galvanized steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/4

DN 150 Galvanized steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/5

DN 200 Galvanized steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/6

DN 250 Galvanized steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/7

DN 65 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/11

DN 80 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/12

DN 100 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/13

DN 125 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/14

DN 150 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/15

DN 200 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/16

DN 250 Stainless steel measurement sensor: 
PBCOmpac® SD48D-testo 0699 6446/17

Versions testo 6447 Bestell-Nr.

DN 65 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/1

DN 80 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/2

DN 100 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/3

DN 125 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/4

DN 150 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/5

DN 200 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/6

DN 250 Galvanized steel measurement sensor: 
replacement fitting WA 140®-2 SD48D-testo 0699 6447/7

DN 65 Stainless steel replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/11

DN 80 Stainless steel Replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/12

DN 100 Stainless steel replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/13

DN 125 Stainless steel replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/14

DN 150 Stainless steel replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/15

DN 200 Stainless steel replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/16

DN 250 Stainless steel replacement fitting 
WA 140®-1 SD140D-testo 0699 6447/17

testo 6447: With probe removal under pressure

4.1 Versions

B 4 Compressed air counter testo 6446/6447 DN 65-250
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Compressed air counter series testo 6440

Pipe diameter DN 65 (2 ½) DN 80 (3) DN 100 (4) DN 125 (5) DN 150 (6) DN 200 (8) DN 250 (10)

Measuring range: 6.7 - 2000 Nm³/h 9.2 - 2750 Nm³/h 15 - 4440 Nm³/h 23 - 7000 Nm³/h 33 - 10000 Nm³/h 58 - 17500 Nm³/h 92 - 27500 Nm³/h

Max. display value: 0 - 2400 0 - 3300 0 - 5320 0 - 8400 0-12.0 (x 1000) 0-21.0 (x 1000) 0-33.0 (x 1000) 
Nm³/h Nm³/h Nm³/h Nm³/h Nm³/h Nm³/h Nm³/h

Length measurement pipe: 124 mm 160 mm 160 mm 172 mm 180 mm 180 mm 196 mm

Weight:     testo 6447 9.3 kg 11.6 kg 13.7 kg 21.6 kg 26.4 kg 37.0 kg 49.4 kg
testo 6446 8.3 kg 10.6 kg 12.7 kg 20.6 kg 25.4 kg 36.0 kg 48.4 kg

Sensor: Thermal glass-coatedceramic sensor

Accuracy and application range: For compressed air classes (ISO 8573: particles-humidity-oil) 1-4-1: ±3 % of measurement value ±0,3 % of final value 
For compressed air classes (ISO 8573: particles-humidity-oil) 3-4-4: ±6 % of measurement value ±0,6 % of final value

Reaction time: < 0.1sec

Temperature display: Not displayed

Display, operation: 4-figure alphanumeric display two operating buttons, operating menu, 
LED (4 x green for physical units, 3 x yellow for "Display x 1.000" and switch stati

Display units: Nm³/min (Nl/min), Nm³/h, Nm³ (normed to15 °C / 1013.25 hPa / 0 %RH according to DIN ISO 2533)

Electrical connection: M12 x 1 plug, load up to 250 mA, short circuit-proof

Voltage supply: 19 to 30 VDC, current consumption < 100 mA

Output signals: 2 output signals, output types: analog signal, switch signal, pulse sequence for defined consumption quantity.
Four combinations for the two outputs can be parameterized via the operating menu.

Media The instruments are adjusted to compressed air as standard. An adjustment to N2 or CO2 can be carried out at the works. 
This must be stated when ordering!

Pulse/switch output: DN 65 - DN 80 : 1 Imp./m³
DN 100 - DN 250 : 1 Imp./10m³ 

Analog output: 4 to 20 mA, measurement range, max. load 500 Ohm

Process conditions: Up to 16 bar overload; 0 - +60 °C (rel. humidity max. 90%)

Ambient temperature: 0 to +60 °C (32 to 140 °F)

Storage temperature: -25 to +85 °C (-13 to 185 °F)

Media contact: V2A (1.4301), glass-coated ceramics, PEEK, polyester, viton, anodized aluminium 

Housing: PBT-GF 20, PC (APEC), Makrolon, V2A (1.4301), viton

EMC: According to guideline 89/336 EWG

Norm reference: Norm flow velocity (e.g. Nm/s) and norm volume flow (e.g. Nm3/h) refer 15 °C/1013.25hP/0 %RH (DIN ISO 2533) 

B 4 Compressed air counter testo 6446/6447 DN 65-250

4.2 Technical data

testo 6446 & testo 6447

4.3 Compac welding flange DN 10-250 / PN 6-100

Pipe connection dimensions Flange Screws Gasket 
Rim Weight Thread 

DN PN d1 D b k s (7.85kg/dm3) n d2 d0 
10 6 -100 17.20 62.00 10.00 44.00 1.80 0.20 kg M10 4 11.00 23.39 
15 6 -100 21.30 66.00 10.00 48.00 2.00 0.22 kg M10 4 11.00 26.57 
20 6 -100 26.90 71.00 10.00 53.00 2.30 0.25 kg M10 4 11.00 31.35 
25 6 -100 33.70 84.00 10.00 63.00 2.60 0.34 kg M12 4 13.00 40.87 
32 6 -100 42.40 93.00 10.00 72.00 2.60 0.41 kg M12 4 13.00 47.22 
40 6 -40 48.30 95.00 12.00 77.00 2.60 0.40 kg M10 4 11.00 53.57 

64 -100 48.30 95.00 12.00 77.00 2.90 0.46 kg M10 8 11.00 53.57 
50 6 -40 60.30 112.00 12.00 91.00 2.90 0.55 kg M12 4 13.00 66.27 

64 -100 60.30 112.00 12.00 91.00 3.20 0.61 kg M12 8 13.00 66.27 
65 6 -40 76.10 125.00 12.00 106.00 2.90 0.69 kg M12 8 13.00 82.10 

64 -100 76.10 142.00 15.00 115.00 3.60 1.22 kg M16 8 17.00 82.10 
80 6 -40 88.90 141.00 15.00 118.00 3.20 1.09 kg M12 8 13.00 94.80 

64 -100 88.90 154.00 15.00 124.00 4.00 1.38 kg M16 8 17.00 94.80 
100 6 -40 114.30 165.00 15.00 144.00 3.60 1.27 kg M12 8 13.00 120.25 

64 -100 114.30 180.00 20.00 153.00 5.00 2.37 kg M16 12 17.00 120.25 
125 6 -16 139.70 205.00 18.00 178.00 4.00 2.49 kg M16 8 17.00 145.63 

25 -100 139.70 220.00 21.00 187.00 6.30 3.73 kg M20 8 21.00 145.63 
150 6 -16 168.30 235.00 20.00 208.00 4.50 3.40 kg M16 8 17.00 177.40 

25 -100 168.30 250.00 22.00 217.00 7.10 4.55 kg M20 12 21.00 177.40 
175 6 -100 193.70 275.00 24.00 242.00 8.00 5.75 kg M20 12 21.00 196.22 
200 6 -16 219.10 290.00 20.00 263.00 5.90 4.66 kg M16 12 17.00 228.20 

25 -100 219.10 326.00 26.00 286.00 10.00 9.50 kg M24 12 25.00 228.20 
250 6 -16 273.00 355.00 24.00 321.00 6.30 7.85 kg M16 12 17.00 228.20 

25 -100 273.00  380.00 34.00 340.00 12.00 15.22 kg M24 16 25.00 278.99 
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B 5 Electrical connection

The instrument may only be installed by a qualified electrician. Observe the national and inernational regulations on the installation of
electrotechnical systems. Supply voltage according to EN50178, SELV, PELV .

[testo 6446/6447 to]
In order to fulfil the “limited voltage” requirements in compliance with UL 508, the instrument must be supplied from a galvanically isolated
source, and be protected by an overcurrent protection.

If you are using the optionally available 5-wire connection cable with potential-free pulse output (see accessories), proceed as described
further down when connecting the electronic sensor assembly.

If you are connecting the electronic sensor assembly directly, or are using a 4-wire connection cable, please proceed as described below.

If you are using the optionally available connection cable for potention
isolation (see accessories), the following wire allocation for the connection
cable applies.

5.1 Potential isolation for testo 6446/6447

The potential-free pulse output OUT1 is specified as follows with this
connection wire

Pin no. Core colour Allocation
Brown +L (19 to30 V DC) voltage supply
Pink + potential-free pulse output (collector) OUT1
White - potential-free pulse output (emitter) OUT1
Green OUT2
Black 0 V DC (GND)

Type of cable LiYCY
Length 5 m
Switching capacity 500 mA
Max. switching voltage 36 V
Min. switching voltage 5 V
Switch transition resistance 0.21 Ohm
Isolation voltage 5.3 kV
Reverse polarity-proof Yes

Terminal allocation Core colours in cable 0699 3393
1 Supply connection 19 to 30 VDC (+) brown
2 OUT 2 (Analog output (4 to20 mA) or switch output) white
3 Supply connection0 V (-) blue 
4 OUT 1 (pulse output or switch output) black

* If menu selection ImPR = Yes            pulse output
menu selection ImPR = No             switch output (pre-selection counter)

A/C* A/D* C/B* B/D*

DN 15-50 X X X X —
DN 65-250 X X X — X

testo 6441...
6447

*For setting in instument menu in
models testo 6441/6444 vgl. Kap.
B 8.1

A B C D E
5 options

Output 1
OUT 1

Output 2
OUT 2

I
Current
signal

ImP
(Impulse)

(Switch)
Hno / Hnc
Fno / Fnc

Define in
menu (Switch)

Hno / Hnc
Fno / Fnc

(Switch)
Hno / Hnc

Fno / Fnc or
ImP

(Impulse)

ImP*
(Impulse)

ImP*
(Impulse)

(Switch)
Hno / Hnc
Fno / Fnc

I
Current
signal

(Switch)
Hno / Hnc
Fno / Fnc

BN = brown

WH = white

BK = black

BU = blue

M12 socket
on cable

M12 plug
on instrument
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Compressed air counter series testo 6440

B 5 Electrical connection

5.2 Wiring examples

OUT 1 (socket contact 4) as switch output
OUT 2 (socket contact 2) also parameterized
as switch output

2

1
4

3

+ -

24 VDC

0 VDC

Switch output 2/3
 - as digital input of a control
                            or
 - for controlling an alarm lamp/horn

OUT 2 OUT 1

Switch output 4/3
 - as digital input of a control 
                            or
 - for controlling an alarm lamp/horn

Voltage supply:
e.g. desktop mains unit 0554 1748
DIN rail mains unit 0554 1749

OUT 1 (socket contact 4) as switch, and
OUT 2 (socket contact 2) parameterized
as analog output

2

1
4

3

24 VDC

0 VDC

Analog output 2/3
 - for control (analog input)
                    or
 - for external display

OUT 2 OUT 1

+ -

Voltage supply:
e.g. desktop mains unit 0554 1748
DIN rail mains unit  0554 1749

Switch output 4/3
 - as digital input of a control
                            or
 - for controlling an alarm lamp/horn

Wiring testo 6441 ... 6447 alternative 
2 x switch output (cf. chap. 2.5)

Wiring testo 6441...6447 alternative 
1 x switch and 1 x analog output (cf. chap. 2.5)

A

B

Switch output 4/3
- as digital input of a control

or
- for controlling an alarm lamp/horn

Switch output 2/3
- as impulse output of a control
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B 5 Electrical connection

Wiring testo 6441...6447 alternative
1 x impulse und 1 x switch output (cf. chap. B 5.1)

Wiring testo 6441...6444 alternative 
1 x impulse und 1 x analog output (cf. chap. B 5.1)

C

Wiring testo 6446...6447 alternative 
1 x switch und 1 x impulse output (cf. chap. B 5.1)

E

D

OUT 1 (socket contact 4) as switch output
OUT 2 (socket contact 2) as impulse output

OUT 1 (socket contact 4) as impulse, and
OUT 2 (socket contact 2) parameterized as
switch output

2

1
4

3

24 VDC

0 VDC

Impulse output 4/3
 - as impulse input of a control

OUT 2 OUT 1

+ -

Voltage supply:
e.g. desktop mains unit 0554 1748
DIN rail mains unit 0554 1749

Switch output 2/3
 - as digital input of a control
                            or
 - for controlling an alarm lamp/horn

OUT 1 (socket contant 4) as impulse, and
OUT 2 (socket contact 2) parameterized
as analog output

2

1
4

3

24 VDC

0 VDC

OUT 2 OUT 1

+ -

Voltage supply:
e.g. desktop mains unit 0554 1748
DIN rail mains unit 0554 1749

Analog output 2/3
 - for control (analog input)
                    or
 - for external display

Impulse output 4/3
 - as impulse input of a display

2

1
4

3

24 VDC

0 VDC

OUT 2 OUT 1

+ -

Voltage supply:
e.g. desktop mains unit 0554 1748
DIN rail mains unit 0554 1749

Impulse output 2/3
- as impulse input of a control

Switch output 4/3
- as digital input of a control

or
- for controlling an alarm lamp/horn
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Compressed air counter series testo 6440

B 5 Electrical connection

testo 6441 ... 6447 (only analog output used here) with one process
display testo 54-7 AC for using the relay outputs, the totalizer display
and the RS485 output

24 VDC 

0 VDC 

- Control (analog input) or 
- external display  

OUT  2 

Terminal
X3 

Terminal
X2 

Terminal
X1 

testo 6440 

e.g. Alarm
lamp

RS485 

Terminal 1 

RS485 

Terminal 2 

RS485 

RS485 

Next 
participant 
or 
network 
end 
(500 Ohm) 

Level converter

9...30 VDC 

0 VDC 

PC 

Online

Analog output 2/3 
- for control (analog input)  

or 
- for external display  

Voltage supply: 
e.g. desktop mains unit 0554 1748 
DIN rail mains unit     0554 1749 

Analog output 2/3 
- 
- 

OUT  2 

X3 

X2 

X1 

1 

2 

PC 

Online
monitoring

PC 

- 

- 

 

testo 54-7AC

2

1
4

3

1 2 3 ... ... ...10 11

1 2 3 4 5 6 7 8

1 2 3 4 5

+-+ -

+ -

+

-

+

-

+ -

2

1
4

3

2

1
4

3

1 2 3 ... ... ...10 11

1 2 3 4 5 6 7 8

1 2 3 4 5

+-+ -

+

-

+ -

RS232
PC

online
monitoring

Terminal
x3

Terminal
x1

Terminal
x2

e.g. alarm
lamp

90 to 260 VAC

Level converter

testo 6441...6447
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B 6 Signal outputs

Two of the following outputs are simultaneously available and
can be parameterized in the operating menu (parameterization
alternatives cf. chap. B 5.1):

	 Analog output, 4 to 20 mA (4-wire), max. load 500 Ohm,
freely scalable between 0 and end of measuring range.

	 Impulse output, value and impulse length adjustable only in
6441...6444 : 
Value: 0.001 to1,000,000 Nm3
Impulse length 0.02 to 2s, 24 VDC-level
jeweils mit max. 19...30 VDC bzw. 250 mA belastbar

*These signal outputs are available only for testo 6441...6444

A 4 to 20mA output in 3-wire technology (terminal 2 = current signal,
terminal 1 = supply L+, terminal 3 = common ground for current signal
and supply.  

In the operating menu, the variant “I“ is first selected in the menu OU2.
The analog start point (ASP) and the analog end point (AEP), i.e. at which
measurement value the output signal should be 4 or 20 mA, can then be
parameterized. In the set measuring range, the output signal is thus
between 4 and 20 mA. If the through-flow is less than the set measuring
range, the analog output signal is then between 3.6 mA and 4 mA, if it is
greater than the set measuring range, the analog output signal is then
between 20 mA and 23 mA. 

Application: Leakage detection (limit value monitoring via PLC) or
consumption quantity measurement (integration via PLC)

I [mA]

4

20

MEW0

I [mA]

4

20

AEPASP0 MEW

3,6

V V

Factory setting                                                Measuring range scaled

“Schleichmengen”

6.1 Analog output setting

Signal outputs suited to the application

Application

Signal
outputs

1
Leakage
detection

4 to 20 mA +
limit value

monitoring in
PLC

*Switch output
time-

dependent
(ON, if LV
is reached

before time T)

or

4 to 20 mA +
Σ in SPS

4 to 20 mA

Impulse +
counting in PLC

or

4 to 20 mA +
limit value

monitoring in
PLC

1 switch
output MIN

1 switch
output MAX
(both time-
dependent)

or

2
Consumption
measurement

3
Peak load

management

4
Min./max.
monitoring

5
Dosing

Nm3/h Nm3 Nm3/h Nm3/h Nm3

t t t
0 24 hours

Stop
MAX

MIN

4 to 20 mA +
Σ in PLC

Impulse +
counting in PLC

or

*Switch output
time-

dependent
(ON, as soon

as LV reached)

or

0981_7134_PP_Stationary_Compressed_air_7:0981_7134_PP_Stationary_Compressed_air_5.qxd 16.12.2010 11:20 Seite 54



www.testo.com 55www.testo.comFurther information at

Compressed air counter series testo 6440

B 6 Signal outputs

6.2.2 Pre-selection counter (for testo 6441...6444 only):

The output OUT 1 is switched through permanently when a defined
quantity is reached, i.e. the impulse output is used as a consumption-
dependent switch output. 

Here there are two possibilities again:

Time-independent quantity management

When a defined quantity (ImPS) is reached, the output OUT 1 is switched
and remains switched on until a manual reset is made.

Time-dependent quantity monitoring

If the defined quantity (ImPS) is reached within a certain time duration t,
the output OUT 1 is switched on. At the end of the time t or when a
manual reset is made, the internal counter as well as the switch output
OUT 1 are zeroed (OFF); the next time interval t begins.

Application: Consumption quantity measurement

Application: Dosing

Application: Leakage detection

The impulse output of the testo 6440 can be used in two ways:

6.2.1. Counting impulses
When a defined quantity ImPS = impulse value
[Nm³ / pulse] is reached, an impulse is sent. 

This applies:

The pulse-pause ratio is at least 0.5. The pulse lasts between 0.02 and 2
sec (duration not parameterizable)

Beispiel: =
250 Nm3

/h

25 Nm3
/Impuls

Pulse

Pause

[Nm3]
ImPS-value

Pause Pause

Pulse Pulse

����

����	

�


��

�



manueller Reset

ON

V[Nm³]

10 Impulse

External counter

h

6.2 Impulse output settings of the compressed air counter series

Time

ImPS value

ImPS value

Time

Time

manual reset
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B 7 Installation

7.1 Important installation information

General information

The compressed air counter may only be operated under the ambient
conditions described in the technical data, otherwise measure
inaccuracies can occur, and malfunction of the instrument cannot be ruled
out

Please observe the detailed safety information in the instruction manual.  

The installation site should be easily accessible, free of vibrations and
should meet the ambient conditions in the technical data. Before the
actual installation, the pipe must be depressurized. An installationspace of
at least 300 mm must be guaranteed for the deinstallation of the sensor
(in models > DN 65).

In the middle of the rating plate is a respiration filter which
protects the interior of the housing from condensation. Please
do not cover this up and protect it from damage.

Flow direction and installation position

The electronic sensor assembly can only be installed in one direction onto
the replacement fitting. The head (display) of the electronic sensor
assembly points in the direction of flow.

Installation position:

	 Permitted installation positions: Measurement stretch vertical, any 
position (ill. 1, 2); measurement stretch horizontal, instrument vertical 
(ill. 3, 4), instrument lying laterally, measurement stretch left (ill. 5).

	 Avoid the installation position ill. 6 (instrument lying laterally, measure
ment stretch right). The respiration filter is here at the top, which is to 
be avoided.

Due to its ability to measure bidirectionally, testo 6441 ... 6447 can also
be applied in ring lines. The actual flow direction is then detected by a
seperate flow direction detector and transmitted to the PLC. Values can
thus be added or subtracted in the PLC depending on their flow direction.

Before installation/drilling/welding, the system must be
depressurized . testo 6443/6444:

Removal of thread for
Mapress installation
possible

Thread for installing e.g. a
pipe collar with/without
sleeve nut{

1 2 3

4

5

6
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Compressed air counter series testo 6440

B 7 Installation

Inflow and outflow stretches

In order to obtain the specified measurement accuracy, the following
installation requirements must be observed:

- defined inflow and outflow lengths (the inflow stretch describes the pipe
length before the mass flow sensor, the outflow stretch the pipe length
after the mass flow sensor, taken from the flow direction of the medium.)

- constant flow profile over time

For disturbances on the inflow side, additional straight stabilization pipes
are recommended. These are minimum values. If the stabilization lengths
are not observed, this has an effect on the measurement accuracy.

Positioning in the compressed air system

A preferred installation location for the testo 6441 ... 6447 is directly
behind the compressed air dryer or close to the consumer, although
installation after the maintenance unit is also possible. If oil is used for the
consumer, the testo 6441 ... 6447 must be installed in front of the oiler, in
order to avoid contamination of the sensor. In an operational compressed
air network, the measurement site can only be behind a suitable
compressed air dryer which provides for a suitable pressure dewpoint,
otherwise the measurement accuracy cannot be guaranteed.

✔

✔

+ 35
mm

6441

Additional
stabilization
stretch B

+ 360
mm

✔

✔

+ 40
mm

6442

+ 590
mm

✔

+ 320
mm

+ 120
mm

6443

+ 1100
mm

✔

+ 490
mm

+ 240
mm

acc. to
formulae*

6444 6446

+ 1500
mm

acc. to
formulae*

acc. to
formulae*

acc. to
formulae*

acc. to
formulae*

6447

acc. to
formulae*

acc. to
formulae*

acc. to
formulae*

B =  5 x D**

B = 25 x D**

B = 20 x D (
6444 only) B =
10 x D**

B = 35 x D**

90°-elbowInflow stretch

Outflow stretch the pipe section included is sufficient acc. to formulae*

two 90°-elbow,
one level

two 90°-elbow
two levels

valve, slide valve

B

B

B

B

**D = Pipe diameter (inner)
✔ = testo 6440-measurement stretch sufficient

*  Formulae for the calculation of inflow and outflow stretches:
Inflow stretch = 15 x D** + B
Outflow stretch = 5 x D**

Inflow stretch
+                   =  Total stretch

Outflow stretch
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B 7 Installation

7.3.1 Description PBCOmpac flange

The groove into which the gasket (O-ring) fits is designed in such a way
that the installation screws can be tightened up to the complete contact
with the surfaces. 

When full contact is made with the surface, a clear resistance is felt, which
indicates complete sealing and correct installation. 

Slight scratches in flange surfaces, even around the groove,  have no
negative effect on the seal, as the gasket is pressed onto the surfaces
with high pressure, and is therefore able to fill any scratches with gasket
material.

The PBCOmpac flanges are intended for welded installation. For
installation directly onto the plastic flanges already existing in the pipeline,
the PBCOmpac flanges included in delivery are not required. The
measurement body can be attached directly to the plastic flange.

Remove the O-ring from the groove before welding! Before
replacing the O-ring, ensure that the groove is clean. Clean
the work area. After welding, clean the welds and ensure
tha the pipe interior is smooth. A smooth transition from
pipe to measuring block guarantees high accuracy. 

Observe the rules and regulations for the setting up and
operation of compressed air systems.

Install the testo 6440 in such a way that the the flow direction and the
marking arrow are pointing in the same direction.

testo 6443/6444:
Removal of thread for
Mapress installation
possible

Thread for installing e.g. a
pipe collar with/without
sleeve nut{

7.2 Installation testo 6441...6444 DN 15-DN 50

7.3 Installation testo 6446/6447 DN 65-DN 250

7.3.2 Schweißverbindung zur Rohrleitung PBCOmpac-
Flansch

a)In order to avoid a mixed weld onto the pipe, the material of the flange
must be steel or stainless steel, corresponding to the pipe.  

b)The inner diameters of the existing pipeline and the pipe section with the
PBCOmpac flange must be identical! The corresponding model of
compressed air counter must be selected.

c)COMPAC® flanges must welded without deformation, so that the seal
achieved after installation is at an optimum level.
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Compressed air counter series testo 6440

B 7 Installation

7.3.3 Series 6446 (Standard)

Use of sealing cap (accessory)

The sealing cap must be ordered as an accessory, it is not included in delivery.

Now press the two halves of the
protective  hood onto the pins
between the sensor and the
measurement block.

Install the sensor onto the
measuring block. Observe the
correct positioning of the sensor.

Remove the two-part protective
hood from the sensor

If the optional sealing cap is installed, first ensure that the pipe is depressurized. Never remove the sealing cap from a pressurized pipe,
this is extremely dangerous.
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B 7 Installation

7.3.4 Series 6447 (with probe removal under pressure)

Installation of the electronic sensor assembly into the replacement fitting

Probe removal under pressure
The replacement fitting must be handled only by hand, not with tools. Do
not damage the replacement fitting by using tools

Removing the electronic sensor assembly while the replacement fitting is
in the position OPEN, i.e. screwed into the pipe, can cause danger to life.

Electronic sensor assembly in measurement position (OPEN)
A pre-condition is the correct insallation of the replacement fitting.

· Twist the replacement fitting only by hand, without tools, clockwise with
the arrow direction OPEN slowly and steadily into the pipe.

· In order to guarantee the the specified measurement accuracy, the
correct positioning of the sensor is important. For this reason, always
screw the replacement fitting completely into the pipe.

· Never use tools or other objects in a manner for whichnthey are not
intended on a replacement fitting or pressurized pipe.

Removing electronic sensor assembly (CLOSE)
A pre-condition is the correct insallation of the replacement fitting.

· Twist the replacement fitting only by hand, without tools, anti-clockwise
with the arrow direction CLOSE slowly and steadily out of the pipe.

· Only when the replacement fitting is completely in the position CLOSE
does the O-ring seal the electronic sensor assembly from the
pressurized pipe.

· Slowly release the nut at the top of the replacement fitting. Allow the air
to escape slowly, and ensure that it was only a brief pressure release,
and that the replacement fitting is securely sealed.

· Remove the nut completely and rwemove the electronic sensor assembly
by lifting it vertically out of the pipe.

Take care of the sensitive sensor tip, and use the protective cap for
transport.

Check that the 4 screws which
connect the replacement fitting
to the measurement block are
tight, using an 8 mm Allen key

Place the electronic sensor
assembly into the replacement
fitting without the sensor
protection hood. Ensure correct
positioning. The electronic
sensor assembly can only be
fitted into the replacement fitting
in its correct position. The
display of the electronic sensor
assembly points in the direction
from which the flow in the pipe
comes.

Then turn the replacement fitting
to the position CLOSE by hand.
This means that the replacement
fitting is sealed to the interior of
the pipe.

Due to the cylinder pin, electronic sensor assembly can be
screwed into the replacement fitting in only one postion

A change of sensor [testo 6447 only] during operation is
possible thanks to the replacement fitting without problems
only if all necessary operating steps are taken.

Position 
CLOSE 

Position 
OPEN
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Compressed air counter series testo 6440

B 8 Operating element and operating menu of the testo 6441 ... 6447

One great advantage of the compressed air counter series testo 6440 is
the practically designed display, which is easily legible even in machine
halls, can be rotated by 180° and with which the display/operating menu
can be locked.

The measuring instruments of the compressed air counter series testo
6440 have one display and two operating buttons "Mode/Enter" and
"Set". These allow access to the operating menu, which offers, in addition
to the changing of units and the parameterization of the signal outputs,
many other useful functions.

means: press SET-button briefly 
(increase value or scroll through)

means: SET-button longer 
(change parameter or reset)

means: press MODE/ENTER-button 
(confirm setting)

Note: 

- if no button is pressed for 15 s in programming mode, the testo 6440 
returns to display mode

- button locking is activated or deactivated by pressing the SET- and 
MODE-buttons simultaneously (for 10 s)

Easy operation with only two
operating buttons

Easily legible LED display
(Display rotatable by 180°)

SET

MODE

SET
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B 8 Operating menu testo 6441...6447

Measuring 
mode 

Show display unit  
for 5 sec each Volume flow 

Nl/min 

Flow-through 
   quantity 

Nm _ 

Flow-through 
quantity Nm_ 
before last 
reset 

T emperature 
C° 

V olume flow 
Nm_/ h 

 SET 

Programming 
mode 

SET 
SET 

SET SET 

SET 

 Switch point  1 
SP1 

Impulse 
   setting 

ImPS 

Impulse 
    repitition 

ImPR 

Switch back 
point 1 

rP1 

MODE 

MODE MODE 

   Output 1 
OU1

MODE MODE 

   Output 2 
OU2

MODE 

Hysteresis func. 
 (normally open) 

Hno 

Hysteresis func. 
(norm. closed) 

Hnc 

Window func. 
(normally open) 

Fno 

Window func. 
(norm. closed) 

FnC 
ImP 

Hysteresis func. 
 (normally open) 

Hno 

Hysteresis func. 
(norm. closed) 

Hnc 

Window func. 
 (normally open) 

Fno 

Window func. 
(norm. closed) 

FnC 

Analog 
I 

Scroll with SET 

MODE 

SET 

Switch point   2 
SP2 

Analog start 
point 
ASP 

Analog end 
point 
AEP 

Switch back 
     point 2 

rP2 

MODE MODE 

Extended 
function 

EF 

MODE MODE 

Error 
output 1 
FOU1 

Reset 
totaliser  

rT o 

Standard 
parameter of 

display  SELd 

Min. value 
LO 

Meas. value 
damping 

dAP 

Display 
unit 
Uni 

Max. value  
HI 

Error 
output 2 
FOU2 

Display 
diS 

Return to factory 
        setting 

 

rES 

MODE MODE MODE 

MODE 

MODE MODE 

MODE MODE 

MODE 

MODE 

MODE 

1 

1 

2 

2 

2 

1 

1 

2 

2 

2 

2 

3 

2 

2 

2 

3 

3 

3 

Rest for 
15 sec 

1 

1 

1 

Selection A 

Selection C 

Selection B 

Selection D 

OUT  1 

OUT  2 

Parameterization A Parameterization B 

Parameterization C Parameterization D 

MODE 

SET 

MODE 

SET 

MODE MODE 

A/B: variants for output OUT 1 (terminals 4/3) is allocated in the menu

C/D: variants for output OUT 2 (terminals 2/3) is allocated in the menu

There are 3 types of sub-menu (handling of the operating buttons):

1 Change parameters                / increase value               /  scroll or confirm       

2 Change parameters                / scroll               or                 / confirm

next figure: figure changes automatically if              is not pressed

3 Reset              , i.e. reset to factory setting.

MODE

MODE

SET

SET

SET

SET

SET

SET

3

3

3

OU1

OU2

0981_7134_PP_Stationary_Compressed_air_7:0981_7134_PP_Stationary_Compressed_air_5.qxd 16.12.2010 11:20 Seite 62



www.testo.com 63www.testo.comFurther information at

Compressed air counter series testo 6440

B 8 Operating element and menu of the testo 6441...6447

8.2 testo 6446/6447
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B 9 Dimensions

mm 6441 6442 6443 6444

a - - 80.2 86.2

b 80 91,7 135.3 135.3

c 210 375 275 275

d 300 475 475 475

c

110110

100

M
12

x1

b

a

d

Electrical connection
M12x1-plug
load up to 250 mA
short circuit-proof (synchronized)
reverse-polarity-proof, overload-proof

Respiration filter
Protects the interior of the housing from condensate.
Do not cover, protect from damage.
Install instrument so that the respiration filter is NOT
on top.

2 operating buttons

4-figure
alphanumeric
display

7 LED’s
(4x green for phys. units
3x yellow for “Display x
1000”
or switch status)

9.1 Technical drawings testo 6441...6444testo 6441...6444

Instrument Material Size

testo 6441 1.4301 DN 15

testo 6442 1.4301 DN 25

testo 6443 1.4401 DN 40

testo 6444 1.4401 DN 50

Thread

testo 6441 R 1/2

testo 6442 R 1

testo 6443 R 11/2

testo 6444 R 2
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Compressed air counter series testo 6440

B 9 Dimensions

H
1

66
,5

Ø
D

1

Nominal width L (mm) D1 (mm) D2 (mm) S (mm) H1 N SL G1*(kg)

DN 65 124 125 70.3 2.9 185 8 13 8.3

DN 80 160 141 82.5 3.2 201 8 13 10.6

DN 100 160 165 107.1 3.6 225 8 13 12.7

DN 125 172 205 131.7 4 265 8 17 20,6

DN 150 180 235 159.3 4.5 295 8 17 25.4

DN 200 180 290 207.3 5.9 350 12 17 36.0

DN 250 196 355 260.4 6.3 415 12 21 48.4

Number :
screws N
Ø screw holes SL

ØD2

s

DN (see table)
L

9.2 Technical drawings testo 6446

H
1

Ø
D

1

Nominal width L (mm) D1 (mm) D2 (mm) S (mm) H1 N SL G1*(kg)

DN 65 124 125 70.3 2.9 279 8 13 9.3

DN 80 160 141 82.5 3.2 295 8 13 11.6

DN 100 160 165 107.1 3.6 319 8 13 13.7

DN 125 172 205 131.7 4 359 8 17 21.6

DN 150 180 235 159.3 4.5 389 8 17 26.4

DN 200 180 290 207.3 5.9 444 12 17 37.0

DN 250 196 355 260.4 6.3 509 12 21 49.4

Number :
screws N
Ø screw holes SL

ØD2

s

DN (see table)

L

9.3 Technical drawings testo 6447

16
0,

5

6,
5
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B 9 Dimensions

9.4 Technical drawing of the welding flange for testo 6446/6447

b
b

Ød0

Ød2

R 
3.

2
S

Ød1

Øk

ØD

Rim Weight Thread

DN PN) d1 D b k s (7.85 kg/dm3) n d2 d0

10 6-100 17.20 62.00 10.00 44.00 1.80 0.20 kg M10 4 11.00 23.39

15 6 - 100 21.30 66.00 10.00 48.00 2.00 0.22 kg M10 4 11.00 26.57

20 6 - 100 26.90 71.00 10.00 53.00 2.30 0.25 kg M10 4 11.00 31.35

25 6 - 100 33.70 84.00 10.00 63.00 2.60 0.34 kg M12 4 13.00 40.87

32 6 - 100 42.40 93.00 10.00 72.00 2.60 0.41 kg M12 4 13.00 47.22

40 6 - 40 48.30 95.00 12.00 77.00 2.60 0.40 kg M10 4 11.00 53.57

64 - 100 48.30 95.00 12.00 77.00 2.90 0.46 kg M10 8 11.00 53.57

50 6 - 40 60.30 112.00 12.00 91.00 2.90 0.55 kg M12 4 13.00 66.27

64 - 100 60.30 112.00 12.00 91.00 3.20 0.61 kg M12 8 13.00 66.27

65 6 - 40 76.10 125.00 12.00 106.00 2.90 0.69 kg M12 8 13.00 82.10

64 - 100 76.10 142.00 15.00 115.00 3.60 1.22 kg M16 8 17.00 82.10

80 6 - 40 88.90 141.00 15.00 118.00 3.20 1.09 kg M12 8 13.00 94.80

64 - 100 88.90 154.00 15.00 124.00 4.00 1.38 kg M16 8 17.00 94.80

100 6 - 40 114.30 165.00 15.00 144.00 3.60 1.27 kg M12 12 13.00 120.25

64 - 100 114.30 180.00 20.00 153.00 5.00 2.37 kg M16 8 17.00 120.25

125 6 - 16 139.70 205.00 18.00 178.00 4.00 2.49 kg M16 8 17.00 145.63

25 - 100 139.70 220.00 21.00 187.00 6.30 3.73 kg M20 8 21.00 145.63

150 6 - 16 168.30 235.00 20.00 208.00 4.50 3.40 kg M16 8 17.00 177.40

25 - 100 168.30 250.00 22.00 217.00 7.10 4.55 kg M20 12 21.00 177.40

175 6 - 100 193.70 275.00 24.00 242.00 8.00 5.75 kg M20 12 21.00 196.22

200 6 - 16 219.10 290.00 20.00 263.00 5.90 4.66 kg M16 12 17.00 228.20

25 - 100 219.10 326.00 26.00 286.00 10.00 9.50 kg M24 12 25.00 228.20

250 6 - 16 273.00 355.00 24.00 321.00 6.30 7.85 kg M20 12 21.00 278.99

25 - 100 273.00 380.00 34.00 340.00 12.00 15.22 kg M24 16 25.00 278.99

Pipe connection dimensions) Flange Screws Gasket
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Notes
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B 10 Specifications

10.1 Specifications testo 6441...6444

Compressed air counter series testo 6441...6444
with thermal, galss-coated ceramic sensor for measuring compressed air
consumption. testo 6440 offers the most compact design in four
diameters, coupled with built-in high-performance electronics which make
all necessary signal outputs available. The compressed air counter series
testo 6441 ... 6447 also has totalizer function.

Applications:
- Consumption monitoring
- Leakage detection
- Peak load management

Four possible instrument types:

- testo 6441: diameter DN 15 (½'')

- testo 6442: diameter DN 25 (1'')

- testo 6443: diameter DN 40 (1 ½ '')

- testo 6444: diameter DN 50 (2'')

Integrated totalizer:
- Consumption quantity display 
- Consumption quantity impulse output
- Consumption quantity-dependent switch output 
- (dependent on reaching a switch threshold within a

time t or time-independent)

Measuring range: - testo 6441: 0.25 to 75 Nm³/h
- testo 6442: 0.75 to 225 Nm³/h
- testo 6443: 1.3 to 410 Nm³/h
- testo 6444: 2.3 to 700 Nm³/h

Meas. parameters: - Norm volume flow in Nm³/h or Nl/min
- Consumption quantity in Nm³
- Media temperature in °C

Accuracy: For compressed air quality calsses (ISO 8573: 
particles  - humidity - oil) 1-4-1:
+/- 3 % of meas. value +/-0.3 % of final value

Process conditions:
0 to+60 °C, PN 16, 0…90 %RH (condensation-
proof), air class ISO 8573: empfohlen 1-4-1

Thread, length, material of integrated measurement stretch:
- testo 6441: R ½;    300 mm; stainless steel 1.4301
- testo 6442: R 1;       475 mm; stainless steel  1.4301
- testo 6443: R 1 ½; 475 mm (short meas. stretch); stainless steel
1.4401
- testo 6444: R 2; 475 mm (short meas. stretch); stainless steel
1.4401

Signal output: 2 of the following outputs can be freely selected for 
simultaneous availablity:
- Analog output, 4 to 20 mA (4-wire), max. 
- load 500 Ohm, freely scalable between 0 and
- measurement range end
- Impulse output, value 0.001 to 1,000,000 m³, 
- Impulse length 0.02 to 2 s, 24 VDC-level
- 2 switch outputs, parameterizable (consumption or-
- flow-dependent, time-dependent or 
- independent , NC, NO, hysteresis, 
--window) loadable with max. 19 to 30 VDC/. 
- 250 mA each

Voltage supply:
19 to 30 VDC, current consumption < 100 mA

Display, operating menu:
- 4-figure alphanumeric display
- two operating buttons
- operating menu
- 7 LED´s

Protection class: IP65

Electrical connection:
M 12x1-plug, loadable 250 mA, 
short circuit-proof (synchronized), reverse polarity-
proof, overload-free

Interesting accessories:
1. Electrical connection cable: 5 m length, M12x1-socket with 

open wire ends [Part no.: 0699 3393]

2. External display with auxilliary energy output: 
testo 54-2AC, 2 relay outputs (up to 250 VAC or 300 VDC, 3 A), 100
to 250 VAC [Part no.: 5400 7553]

3. External display with auxilliary energy output:
testo 54-7AC, 2 relay outputs (up to 250 VAC or 300 VDC, 3 A), 100
to 250 VAC, also RS485 output for testo Online Monitoring [Part no.:
5400 7555]

4. Desktop mains unit for voltage supply: input voltage 110 to 240 VAC,
output 24 VDC / 350 mA [Part no.: 0554 1748]

5. Hat rail mains unit for voltage supply: input voltage 90...264 VAC,
Ausgang 24 VDC / 2.5 A [Part no.: 0554 1749]
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Compressed air counter series testo 6440

B 10 Specifications

10.2 Specifications testo 6446/6447

Compressed air counter testo 6446/6447
with thermal, galss-coated ceramic sensor for measuring compressed air
consumption. With two designs which differ in the possibility of removing
the electronic sensor assembly under pressure.

Applications:
- Consumption monitoring
- Leakage detection
- Peak load management

Two possible instrument types:

- testo 6446: Standard

- testo 6447: With sensor removal under pressure

Measuring range: DN 65: 6.7 - 2000 m³/h
DN 80: 9.2 - 2750 m³/h
DN 100: 15 - 4440 m³/h
DN 125: 23 - 7000 m³/h
DN 150: 33 - 10000 m³/h
DN 200: 58 - 17500 m³/h
DN 250: 92 - 27500 m³/h

Messgrößen: - Norm volume flow in Nm³/h or Nl/min
- Consumption quantity in Nm³

Accuracy: 
for compressed air classes (ISO 8573: particles-humidity-oil) 1-4-1: 
±3 % of meas. value ±0.3 % of final value

for compressed air classes (ISO 8573: particles-humidity-oil) 3-4-4: 
±6 % of meas. value ±0.6 % of final value

Process conditions:
0 to+60 °C (rel. humidity max. 90 %)

Signal output: 2 of the following outputs can be freely selected for
simultaneous availablity::

- Analog output, 4 to 20 mA (4-wire), max.
load 500 Ohm, freely scalable between 0
to end of measurement range 

- Impulse output
- 2 switch outputs, parametrizable (volume

flow-dependent, NC, NO, hysteresis
window) loadable qwith max. 19 to 30
VDC /. <100 mA each 

Display, operating menu:
- 4-figure alphanumeric display
- two operating buttons
- operating menu
- 7 LED´s

Protection class: IP65

Electrical connection:
M12 x 1-plug loadable up to 250 mA, 
short circuit-proof

Interesting accessories:

1. Electronic sensor assembly 6446
Replacement sensor in case of damage to or loss of original mass flow
sensor. 0699 6446/31

2. Electronic sensor assembly 6447
Replacement sensor in case of damage to or loss of original mass flow
sensor. 0699 6447/31

3. Sealing cap
The sealing cap with interior thread is used for operating the pipe
without electronic sensor assembly. 0699 6446/41

4. Connection cable with potential isolation
Cable for galvanic isolation at the switch/impulse outputs, length 5 m
0699 6446/42

5. Calibrations ISO / DKD
ISO/DKD basic calibration from 2 measurement points.
ISO: 0699 6447/21
DKD: 0699 6447/23
Increase in number of calibration points possible, see accessories.
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B 11 Calibration / certification

Before delivery, every testo 6441 ... 6447 compressed air counter is
adjusted at the works (an adjustment protocol is included only with testo
6446/6447. The adjustment takes place at 5 points in different
temperature ranges. The characteristics curve which results from the
measurements is then stored in the instrument electronics.

Optional ISO or DKD calibrations at 5 points are available for the testo
6440 compressed air counters. The measurement points are dependent
on the measuring range of the respective compressed air counter. If
requirements from the field of quality assurance (ISO 9001, QS9000, ...)
are in the foreground, ISO calibration provides the ideal solution. If the
requirement is highest reliability, for instance for production norms,
assessors, official bodies or critical applications, DKD calibration is
recommended.

The certified calibration of the testo 6441 ... 6447 compressed air
counters is carried out in the calibration laboratory accredited according
to DIN EN ISO/ IEC17025 (for the parameters mass flow and volume flow
of flowing gases and air).

A Laminar Flow Element is used as calibration norm, presupposing the
norm values for the process conditions according to DIN ISO 2533
(1013.25 hPa; 15 °C, 0%RH). To carry out the calibration, the
compressed air counter is connected to a gas supply with approx. 3500
hPA (absolute pressure). Directly after this follows a choke element for
producing the effective pressure according to which the calibration norm
is arranged.Prior to calibration, an approx. 30-minute flow of the sensor
takes place and, directly before the measurement, a 5-minute operation at
maximum through-flow according to the type of compressed air counter.
The through-flow values are documented at the earliest 3 minutes after

the setting of the current measurement value. The calibration, i.e. the
comparison of the measured values and the reference values, is carried
out at 5 different points. In this calibration method using a Laminar Flow
Element, the linear interrelation between effective pressure and through-
flow is exploited. In order to obtain the laminar flow necessary for the
measurement method, the volume flow is divided over a number of
capillaries, depending on the through-flow range. A proportionally to the
through-flow small effective pressure thus occurs at the Laminar Flow
Element, which is measured and evaluated. Contrary to other effective
pressure methods, in which the effective pressure is proportional to the
square of the volume through-flow, the linear interrelation in Laminar Flow
Elements allows a measurement span of 1:100 and better.

The calibration possibilities for the testo 6441 ... 6444 are as follows:

ISO calibrations at 5 points,
up to 250 Nm³/h (testo 6441 / 6442)
order no. 0520 0174

DKD calibrations at 5 points,
up to 250 Nm³/h (testo 6441 / 6442)
order no. 0520 0274

ISO calibrations at 5 points,
up to 1600 Nm³/h (testo 6443 / 6444)
order no. 0520 0184

DKD calibrations at 5 points,
up to 1600 Nm³/h (testo 6443 / 6444)
order no. 0520 0284

The calibration possibilities for the testo 6446/6447 are as follows:

ISO 2-point basis (DN 65 up DN 250)
Order no. 0699 6447/21

ISO additional point
Order no. 0699 6447/22

DKD 2-point basis (DN 65 up DN 250)
Order no. 0699 6447/23

DKD additional point
Order no. 0699 6447/24

11.1 Certificates ISO/DKS

11.2 Calibration methods ISO/DKD
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Notes
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B 12 Sensor

The optimum measuring principle for compressed air norm volume flow
measurement used in the testo 6440 is thermal mass flow measurement.
This measurement method is characterized by its independence from the
process pressure and temperature, as well as its ability to cause no lasting
loss of pressure.

To do this, glass-coated sensors developed specially for demanding
compressed air application are subjected to the process temperature and
switched in a Wheatstone bridge. One of the two sensors is used as a
heat source, i.e. it is a heated resistance, and the other as a non-heated
temperature sensor for compensating the changing gas temperature. The
gauge for the mass flow in this measurement method is the heating
current Ih (see illustration below).

Rh

IhIT

RT

m
[kg/h]

Wheatstone
bridge

RTRh <<

ITIh >>

Heating of R h

No heating; RT
assumes gas temperatur

27°C 20°C

Control: constant over-temperature

m small Ih must provide only slight heating
performance (= Rh * I h

2 )

m large Ih must provide high heating
performance

Ih m i.e.. Ih is a  gauge  for
the  mass flow

Temp. compensation (TC), as RT UND Rh
both within gas mass flow. Also TC-matrix!

Mass
flow
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B 13 Compressed air counter 0699 6445

13.1 Application

Why does industry need compressed air counters?

Media such as current, water and gas have complete
transparency in every industrial company: main meters reflect
the quantities used, while decentralised meters show how
consumption is distributed. 

Compressed air, on the other hand, is generated internally and
distributed without it being known as to how much is
consumed in total and in individual areas. Without having this
knowledge, however, there is no motivation to repair leaks or to
aim for more economical consumption.

In addition, compressed air meters offer the possibility of
continuous monitoring for leakage, which accounts for approx.
35 percent of all compressed air consumption.

Standard length = 400 mm 

(also ideal for 1/2“ ball valve) 

stainless steel probe diameter 1/2“ (12.7 mm)

Robust, thermal silicon

chip sensor

(mass flow principle)

Clamp ring screw connection (included in delivery)

0699 6445/2 (up to 150 Nm/s)

0699 6445/3 (display, optional)

· totalizer function (sum display)

· flow velocity or volume flow display

· physical units 

selectable via software

0699 6445/4 

(distributor box, cable and software)

· IP 65 distributor box, 

wall mounting possible

· RS232 socket for programming

· CD with programming software

· two cable inputs + 

signal cable (10 m)

· internal screw connections

0699 6445/5 (10 m cable)

Safety chain 
(included in delivery)

1

1

2

3

2

4

3

3

4

All relevant signal outputs on

board

· Analog output 4 to 20 mA 

(4-wire)= normalized velocity

value or normalized volume

flow value

· Pulse output (consumption)

· Voltage supply 

12 to 24 VDC

· RS232 output for

parameterization

· 5-point calibration certificate 

included as standard

4 to 20 mA/Impuls

Precision plug
socket

3

13.2 Features

Current, water, gas Compressed air

Clear cost allocation to
- departments
- products

Costs “disappear” in
- electricity costs
- maintenance costs
- often: overhead costs

Compressed air:
“creeping assets consumer”
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B 13 Compressed air counter 0699 6445

Electrical connection

Illustration of socket assignment on instrument

(precision connector socket)

Signal Wire colour Colour Contact

0 Volt Brown 2

+ 12 to 24 Volt Red 8

RX White 1

TX Green 3

4 to 20 mA - Blue 7

4 to 20 mA + Yellow 4

Pulse + Orange 6

Pulse - Grey 5

Shield – x

7

1

86

25

34

Dimensions

· How high is the maximum

nominal volume flow rate in your

process?

0699 6445/2

4 mA = 0 Nm/s, 

20 mA = 150 Nm/s

Example

At 1000 Nm3/h and 

with a nominal pipe diameter 

of DN150, a flow velocity of 

approx.15 Nm/s follows.

Here, the standard version 0699 6445/1

(up to 80 Nm/s)  can be used. Select

model 0699 6445/2 between 80 and 150

Nm/s.

Caution!

The respective nominal diameter was used

as the internal diameter in the calculation.

1 2
· Select appropriate

compressed air counter

Mechanical assembly

(Observe the operating instructions! 

These are only brief schematic instructions)

1. Observe straight pipe lengths for

upstream/downstream obstacles  20x DN

(upstream), 5x DN (downstream)

2. Any desired installation position allowed; min. 2

Nm/s with vertical pipes

3. Depressurize pipe

4. Install the 1/2“ clamp ring screw-connection

or a 1/2“ ball valve

5. Measure the pipe internal diameter 

for conversion later on: flow rate [Nm/s] x π—4 x

(internal diameter [m])2  = vol. flow rate [Nm3/s]

6. Guide in probe up to the middle of the pipe 

7. Align exactly; observe volume flow direction arrow

8. Safeguard with clamp screw connection 

and safety chain

1

13.3 Selecting the compressed air counter

Area of too
high flow
velocity
(> 150 Nm/s)

0981_7134_PP_Stationary_Compressed_air_7:0981_7134_PP_Stationary_Compressed_air_5.qxd 16.12.2010 11:21 Seite 74



www.testo.com 75www.testo.comFurther information at

Compressed air counter series testo 6440

B 13 Compressed air counter 0699 6445

13.4 Technical data

Sensor

Media

Display

Measuring range

Accuracy

Pressure dependency

Temperature dependency

Reaction time

Voltage supply

Electrical connection

Analog output

Impulse output

Digital output

Process conditions

Ambient´temperature

Storage temperature

Normalization reference

Weight

Housing

EMV

Thermal silicon chip sensor, mass flow principle

Compressed air, air, nitrogen, non-corrosive gases (attention: not approved for use in explosive areas)

Optional, order no. 0699 6445/3, two-line

0 to 150 Nm/s, min. 2 Nm/s (0699 6445/2)

+/- 3 % of reading +/- 0.4 % of final value

Measuring principle independent of pressure (mass flow measurement). For flow rates < 10 Nm/s: pressure influence 0.3 % of reading per bar

Compensated at 25 °C, for deviating temperatures: 0.1 % of reading/Kelvin

t90 approx. 5 seconds

12 to 24 VDC +/- 10 %, power consumption < 100 mA (starting current briefly 500 mA)

Precision plug connection for distributor box,(0699 6445/4) or for cable (0699 6445/5)

4 to 20 mA = 0 to 80 Nm/s       or 0 to 150 Nm/s      , 4-wire, max. load = 500 W, max. length 250 m (use shielded cable!)

Floating contact, 12 to 24 V DC switching voltage from external meter, corresponding to S0 meter signal (DIN 43864). Pulse rate is
preset, depending on the internal diameters

RS232, max. cable length 15 meters, easily accessible in conjunction with distributor box 0699 6445/4

+50 °C (ideal at 20 to 30 °C), PN 16 (max. 16 bar), rel. humidity < 90 % RH (no remaining effect after re-drying), air quality (ISO
8573: Classes 1/4/1)

-10 to +60°C

-40 to +80°C. Avoid ice formation

Standard flow rate (e.g. Nm/s) and normalized volume flow rate (e.g. Nm3/s) are in reference to DIN ISO 2533 15 °C, 1013.25
mbar, 0 % RH

Compressed air meter: 840 g, display: 140 g, 10 meter cable: 640 g, clamping screw connection: 100 g

Aluminium, enamelled. IP 65, however only permitted for use in indoor installations

EN 50082-1

1 2
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14.1 Thermal mass flow measurement

14.2 Conversion of mass flow to norm volume flow

In the thermal mass flow measuring instruments (sensor design of testo
6440 cf chap. 2.13), two basic methods of the constant current and
constant temperature principle can be differentiated. In the constant
current principle, the heating element is heated with a constant electrical
current and the change in resistance used as a gauge for the flow velocity.
In the constant temperature principle also used in the testo 6440, the heat
quantity given off by the heated element is compensated by a
corresponding adjustment of the electrical current. The regulating current
for the maintenance of the constant over-temperature of the sensor (7 K
above the process temperature) is proportional to the mass flow and is
thus a gauge for the through-flow quantity. As a constant temperature of
the measurement gas cannot be assumed, a second sensor serves to
measure the temperature of the gas. This temperature probe has, for
example, 100 times the resistance of the heating element. The two
sensors are switched in a Wheatstone bridge, creating a low and a high-
Ohm part in the bridge. Because of this, the supply current flows mainly
through the heating element. The regulator again ensures that a constant
temperature difference is maintained between the heating element and the
measurement gas, even at changing temperatures. 

For the compressed air user, norm volume flow is the most important
compressed air parameter. This relates not to the momentary ambient
conditions, but to fixed conditions which according to DIN ISO 2533 are
15 °C, 1013 hPa und 0 %RH. The compressed air counter 0699 6445,
however, refers to 20 °C, 1013 hPa and 0 %RH (norm density = 1.204
kg/Nm3).The testo 6440 divides the mass flow value by the norm density
for compressed air, which according to DIN ISO 2533 is generally 1.225
kg/Nm3. The result is the pressure- and temperature-independent norm
volume flow value cf. illustration). For comparisons with measurement
values with other measurement systems, you must ensure that all values
relate to the same norm conditions, otherwise a conversion is necessary
(cf. chap. 2.14.3).

m

[kg/h]

Mass
flow

f ( T), so temperature-independent

f ( P), so pressure-independent

rho N
Norm density, constant parameter

[Nm 3/h]

Norm
volume

flow

f ( T), also temperature-independent

f ( P), also pressure-independent

acc.to  

in testo 6440 / 0699 6445  

DIN ISO 2533
15°C / 1013.25 hPa / 0%RH
i.e. rho N = 1.225 kg/Nm 3

V

1

Meas. principle
testo 6440

Output parameter
testo 6440

 

B 14 Physical principles
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14.3 Conversion to other norms

As shown in chapter 2.14.2, the calculations of the testo 6440 are based
on norm DIN ISO 2533. The conversion of the volume flow calculated
according to this norm to volume flows based on other norms takes place
according to the following pattern:

The basis parameter for the calculation of volume flow is the mass flow,
which is dependent on the thermodynamic condition of the gas. The
existing volume flow is created by the division of the mass flow by the
norm volume density. Correspondingly, the conversion between volume
flows is made with the opposite density ratio.

For the conversion to other norms, the following equation results, the gas
equation according to Gay-Lussac being used as a basis (         = const.):

: Norm volume flow according to DIN ISO 2533
: Volume flow according to another norm

pN: Norm pressure according to DIN ISO 2533
pA: Norm pressure according to another norm
TN: Norm temperature according to DIN ISO 2533 in [K]
TA: Norm temperature according to another norm [K]

Example:
Conversion of norm volume flow  (27.156  l according to DIN ISO 2533)
to norm volume flow acc. to DIN 1343:     min

Example: 
Conversion of norm volume flow  (27.156  l according to DIN ISO 2533
to volume flow at the working point)          min

DIN ISO 2533
15 °C / 1013 hPA / 0 %RH

DIN 1343
0 °C / 1013 hPA / 0 %RH

DIN ISO 2533
15 °C / 1013 hPA / 0 %RH

Working point
20 °C / 9000 hPA / 3 %RH

14.4 Conversion to a working point

The conversion of a working point diverging from DIN ISO 2533
corresponds to the conversion of a measurement value to other norms
(see 2.14.3). The same correction equation is used as a basis: 

: Norm volume flow according to DIN ISO 2533
: Volume flow at the working point

pN: Norm pressure according to DIN ISO 2533
pP: Norm pressure at the working point
TN: Norm temperature according to DIN ISO 2533 in [K]
TP: Temperature at the working point [K]

14.5 Conversion for other gases

The testo 6441 ...6447 is designed for volume flow measurement
according to the calorimetric principle in compressed air. The testo 6440
divides the mass flow value by the norm density of compressed air (as
shown in chapter B 15.2), which is generally 1.225 kg/Nm3. The testo
6440, however, can also be used for nitrogen, carbon dioxide and argon.
For this a correction calculation from compressed air must be carried out,
noting that these values are valid for a 100% concentration of the
respective gas:

N2 1.015
CO2 0.89
Ar    1.46Für

These values are valid for 25°C; good accuracies have been proven for
volume flows in the vicinity of 30 Nm3/h.

The required correction calculation, which can, for example, be stored in
the PLC (control), is:

Meas. gas: Volume flow of measurement gas

Display value: Displayed volume flow (display or analog output)
of the testo 6440 in relation to compressed air

K Meas. gas: Correction factor of the corresponding gas  

Example:
Measurement gas N2 , displayed volume flow 30 Nm3/h

N2 =     Display value � K Meas. gas= 30 Nm3/h � 1.015 = 30.45 Nm3/h

Humidity (in compressed air typically below 10%) can be neglected.

B 14 Physical principles
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B 14 Physical principles

For the display of volume flow in testo 6440, you can select between the
units Nm3/h and Nl/min. A conversion to other units (in an external display
testo 54 or the PLC) must be carried out according to the folowing
volume flow parameter/flow velocity parameter matrix: (read 1 → 2).

14.6 Conversion of volume flow parameters

14.7 Pressure- and temperature-dependency in mass flow measurements

Since volume flow measurement in gases depends on the density and
therefore also on the pressure and temperature, mass flow measurement
is preferred in testo 6440, as the mass flow is constant in a closed
system.

The illustration below demonstrates the dependency of the the volume on
pressure and again makes clear the advantage of the calculation of mass
flow as opposed to volume flow measurement in fluctuating pressure
conditions.

Through the compensation of the temperature difference between the
heating element and the measurement gas, as well as a suitable
temperature coefficient matrix, an influence of the temperature on the
measurement result is avoided. The measurement value is thus optimally
usable in the entire process temperature range.

V = 10 m3
rho = 1,4 kg/m3

m = 14 kg

Mass flow measurement14 kg / h 14 kg / h

P = 1 bar

V = 2 m3
rho = 7 kg/m3

m = 14 kg

P = 5 bar

Volume flow measurement10 m3 /h  2 m3 / h

m

V

Only mass flow measurement provides correct values, as long as it is pressurized

Litres per Litres per Litres per Cubic metres Cubic metres Cubic metres
second minute hour per second per minute per hour
(l/s) (l/min) (l/h) (m3/s) (m3/min) (m3/h)

l/s 1 60 3600 0.001 0.06 3.6

l/min 0.0167 1 60 0.0000167 0.001 0.06

l/h 0.000278 0.0167 1 2.78 E-07 0.0000167 0.001

m3/s 1000 60000 3.60 E+06 1 60 3600

m3/min 16.667 1000 6000 0.0167 1 60

m3/h 0.278 16.6667 1000 0.000278 0.0167 1

Ft3/s 28.317 1699.011 101940.65 0.0283 1.699 101.941

Ft3/min 0.472 28.317 1699.011 0.000472 0.0283 1.699

Ft3/h 0.00787 0.472 28.317 7.87 E-06 0.000472 0.0283

US gal/min 0.0631 3.785 227.125 0.0000631 0.00379 0.227

US gal/h 0.00105 0.0631 3.785 1.05 E-06 0.0000631 0.00379

UK gal/min 0.0758 4.546 272.765 0.0000758 0.00455 0.273

UK gal/h 0.00126 0.0758 4.546 1.26 E-06 0.0000758 0.00455

1

2
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B 14 Physical principles

The norm volume flow depends on the pipe cross-section and the through-flow
velocity. When the nominal pipe diameter is known, conclusions can be drawn from
the norm volume flow to the norm flow velocity, and under consideration of the
pressure conditions, to the actual flow velocity. This knowledge is correspodingly of
great significance in determining the dimensions of the pipe system. At a norm
volume flow of 100 Nm3,  for example, and a pipe diameter DN 40, the norm flow
velocity is 21 Nm/s. According to the following illustration, a pipe diameter DN 15 is
still applicable. At an absolute pressure of 8 bar, this corresponds to an actual flow
velocity of about 2.6 m/s.  

Especially in small pipe diameters, the exact knowledge of the inner
diameter plays a decisive part in obtaining an accurate norm volume flow
measurement. As shown in the illustration below, even normed pipes can
vary so much in their inner diameter that if the respective inner diameter is
not known, errors up to 33 % are possible. In order to eliminate just these
errors, the testo 6440 has an integrated measurement stretch whose
inner diameter is exactly known.

1

10

100

1000

10000

0,1 1 10 100 1000

DN200

DN150

DN100

DN80

DN50

DN40

DN25

DN15

0
1

10

100

1000

10000

0,1 1 10 100 1000

DN200

DN150

DN100

DN80

DN50

DN40

DN25

DN15

0

Nm3/h

V

Nm3/h

VVV

Nm/s
Pabs

P0
m/sTabs

T0

1

10

100

1000

10000

0,1 1 10 100 1000

DN200

DN150

DN100

DN80

DN50

DN40

DN25

DN15

0
1

10

100

1000

10000

0,1 1 10 100 1000

DN200

DN150

DN100

DN80

DN50

DN40

DN25

DN15

0

Nm3/h

V

Nm3/h

VVV

Nm/s
Pabs

P0 m/s
Tabs

T0

Example:

At 100 Nm3/h, a nominal pipe diameter
of DN40 can be used

This results in approx. 80 Nm/s.

At P = 8 bar, zhis corresponds to an
actual flow velocity of 10 m/s.

Range of too high flow velocity

Tabs = Process temperature (°C) +273.15 K T0 = Norm temperature, here 15 °C
P0 = Norm pressure, here 1013.25 hPa Pabs = Process pressure, here (hPa)
Caution! The respective nominal diameter was used as the internal diameter!

Conventional measurement solutions

testo 6440: exactly known internal DN

Nominal 
diameter

given

14.8 Interrelation of norm volume flow and flow velocity in testo 6440

14.9 Influence of the measurement stretch and the sensor  position on the measurement result

0981_7134_PP_Stationary_Compressed_air_7:0981_7134_PP_Stationary_Compressed_air_5.qxd 16.12.2010 11:21 Seite 79



80 www.testo.comwww.testo.comFurther information at

B 14 Physical principles

In addition to the inner diameter, not only the exact positioning of the
sensor in the measurement stretch, but also the texture of the pipe’s inner
surface contribute to a constant flow profile and thus to highly accurate
measurement results. For example, a tilt out of the vertical of 5° already
lead to 5% measurement errors. The smallest unevenness, e.g. because
of flange recesses, influences the flow profile and thus the measurement
result. Thanks to the integrated measurement stretch, such errors can be
eliminated in testo 6440, owing to the always constant and exact
positioning of the sensor in the pipe, and to the absolutely even surface of
the measurement stretch (cf. following illustration).

14.10 Nominal pipe diameters and typical compressor performances

Exact positioning of
the sensor in the
measurement
stretch

Measurement stretch: Sensor integrated
in inflow/outflow stretch

No sensor tilting

No unevenness inside the measurement
stretch (e.g. flange recesses)

Flow stabilization due to
straight pipe sections

tilted by 5° > 5% error

desired measurement pipe true pipe dimensions suitable for compressor
(DIN 2440) with approx. electrical 

power

Nominal size Norm size Inner Cross-section
[mm] DN Inch [mm] [cm2] [KW]

25 25 1 26.0 5.31 10

40 40 1½ 39.3 12.13 21

50 50 2 51.2 20.59 37

65 65 2½ 70.3 38.82 72

80 80 3 82.5 53.46 100

100 100 4 100.8 79.80 151

125 125 5 125.0 122.70 234

150 150 6 150.0 176.70 339

200 200 8 206.5 334.90 652

300 300 12 309.7 753.30 1486

400 400 16 388.8 1187.30 2355

* if pipe = main duct
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B 15 Service

Too high humidity presents no problem for the testo 6440, it merely
causes the accuracy to deteriorate until it is dry again.

Too high an oil content, however, can lead to deposits. For cleaning, the
careful use of an alcohol solution is recommended. In case of doubt,
please contact your local Testo partner.

testo 6441/6442:
The instruments testo 6441 or 6442 must be completely deinstalled and
sent in for service.

testo 6443/6444:
In the instruments testo 6443 or 6444, the sensor from a spare instrument
can be deinstalled and installed in the existing measurement stretch, in
order to spare the customer the need of deinstalling the measurement
stretch.

testo 6446:
- Interrupt process and depressurize pipe
- Remove electronic sensor assembly, clean it yourself or send in for

calibration.
- If necessary: install sealing cap (accessory) and re-start process until the

electronic sensor assembly is back from calibration and can be
reinstalled.

testo 6447:
- Electronic sensor assembly can be removed during operation without

process interruption. 
- Clean it yourself or send in for service.

Contact partner for service questions:

Testo AG
Support Group 
Tel. +49-7653-681650
application@support.de
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Trace humidity measurement transmitter testo 6740

B 16 Mollier diagram for pressurized systems

You can use this diagram for your calculations.
Examples cf. chap. 1.12.3
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1. Feuchte-Messumformer hygrotest1. Feuchte-Messumformer hygrotest1. Feuchte-Messumformer hygrotest1. Feuchte-Messumformer hygrotest1. Feuchte-Messumformer hygrotest1. Feuchte-Messumformer hygrotestNotes
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Please send for more information:

Monitoring Instruments for Food Production, Transport and
Storage 

Measurement Engineering for Restaurants, Catering and
Supermarkets

Measurement Engineering for Air Conditioning and Ventilation

Measurement Engineering for Heating and Installation

Measurement Solutions for Emissions, Service and Thermal
Processes

Measurement Solutions for Refrigeration Technology

Stationary Measurement Solutions – Transmitters and Monitoring
Systems

Measurement Solutions for Production, Quality Control and
Maintenance

Measurement Solutions for Climate Applications in Industry

Reference Measurement Technology for Industry

Measuring Instruments For Temperature

Measuring Instruments for Humidity

Measuring Instruments For Velocity

Measuring Instruments for Pressure and Refrigeration

Multi-Function Measuring Instruments

Measuring Instruments for Flue Gas and Emissions

Measuring Instruments for RPM, Analysis, Current/Voltage

Measuring Instruments For Indoor Air Quality, Light And Sound

Stationary Measurement Technology Humidity / Differential
Pressure / Temperature / Process Displays

Stationary Measurement Technology Compressed Air Humidity /
Compressed Air Consumption
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