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A Humidity transmitters testo 6621, testo 6651, testo 6681

Testo offers three classes of new transmitters for humidity
measurement. The following is a rough presentation of the three
classes. After this, each class is described in detail.

The price and performance of the testo 6621 make it ideal for air
conditioning applications in buildings. The models testo 6651 and
testo 6681, are positioned in the middle to upper performance range.
They are designed for the monitoring of critical climate in process
engineering and also in compressed air technology. The demanding
measurement is realized with the further developed Testo humidity
sensor, with its well-known and highly-valued long-term stability.
Unmatched state-of-the-art technology in humidity measurement,
with solutions for highest accuracy as well as for special applications
(high humidity, humidity in H2O2, trace humidity etc.) is provided.

Both instrument series present many innovations, including world
firsts such as a Profibus interface in the humidity transmitter testo
6681 and an Ethernet interface in the humidity transmitters testo
6681 and testo 6651. 

It is a completely newly developed generation of instruments, which in
particular offers solutions for safe and service-friendly use, meaning
high reliability and operational security for industry:

– exchangeable probes

– early warning reports

– variable possibilites for adjustment

In addition, they also continue to use already existing technology such
as the external interface for communication, for example for the
parameterization and adjustment software P2A from Testo.

A1 Overview versions and applications humidity transmitters testo 6621, testo 6651, testo 6681

Application area

testo 6651

testo 6681

Ethernet

Ethernet

Air conditioning technology:
Application in rooms or air
conditioning ducts

Air conditioning technology and
industry:
Critical ambient conditions,
cleanrooms

Industry:
Critical ambient conditions, cleanrooms, drying
processes, high humidity, trace humidity,
humidity in H2O2 environments etc.
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testo 6621
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A1 Overview versions and applications humidity transmitters testo 6621, testo 6651, testo 6681

Product selection by instrument

Product selection by probe (only testo 6651 / testo 6681 with exchangeable probes)

Wall Duct Cable

Standard
For
high

humidity
–> heated

For
trace

humidity
–> with
auto-
adjust

Security
–> auto-
diagnosis

at the 
sensor

±1 %RH±1.7 %RH±1.7 %RH±1 %RH ±1 %RH ±1.7 %RH

±1.7 %RH ±1.7 %RH

-30 ... +120 °C
(-4 to +248 °F)

-20 to +70 °C
(-4 to +158 °F)

-20 to +70 °C
(-4 to +158 °F)

-20 to +70 °C
(-4 to +158 °F)

-30 ... +120 °C
(-4 to +248 °F)

6612/66226611 6613/6623 6614 6615 6617

Probes for testo 6651 (testo 6600)

Probes for testo 6681 (testo 6610)

-40 ... +180 °C
(-40 ... +356 °F)

-20 to +70 °C
(-4 to +158 °F)

-40 to +180 °C
(-40 to +356 °F)

-40 to +180 °C
(-40 to +356 °F)

-40 to +180 °C
(-40 to +356 °F)

-60 to +30 °Ctpd
(-76 to +86 °Ftpd)6601 6602 6603 6604 6605

0 to 100 %RH
(no high humidity processes)

Measuring range Humidity 0 to 100 %RH

5 mmax. cable length 10 m

4 to 20 mA, 2-wire
0/4 to 20 mA, 4-wire
0 to 1/5/10 Volt, 4-wire

Signal outputs 4 to 20 mA, 2-wire (not for testo 6614/6615)
0/4 to 20 mA, 4-wire
0 to 1/5/10 Volt, 4-wire

ABS, plastic, IP65Housing Metal, IP65
digital Testo (for P2A software or testo
400/650)
Ethernet (optional intermediary layer)

Interfaces digital Testo (cf. testo 6651)
Profibus (optional intermediary layer)
Ethernet(optional intermediary layer)

4 relays (optional)
early warning system (via display or
relay collective alarm)

Special features Special probe versions for
• Temperature ranges up to +180 °C (+324 °F)
• Trace humidity testo 6615
• High humidity testo 6614
• Self-diagnosis testo 6617
4 relays, optional
early warning system (via display, relay
collective alarm or Profibus)

Wall probe testo 6601
Duct probe testo 6602/6603
Cable probe testo 6604/6605

Mounting variants Wall probe testo 6611
Duct probe testo 6612
Cable probe testo 6613/6614/6615/6617

-20 to +120 °C (-4 ... +248 °F)Temperature
(dependent on
probe)

-40 to +180 °C (-40 ... +356 °F)

±1,7 %RH (0to90%)
±1,9 %RH (90to100%)

Accuracy at
+25 °C (+77 °F)

Humidity** up to ±1,0 %RH (0to90%)
±1,4 %RH (90to100%), dependent on probe

Pt1000 Klasse A: ±0,2 °C / 0,38 °F *
Pt1000 1/3 Klasse B: ±0,15 °C / 0,27 °F *
(testo 6605)

Temperature Pt1000 1/3 Class B / Pt 100 1/3 Class B
for testo 6615     ±0.15 °C / 0.27 °F *

°C/°F, %rF/%RH, °Ctd/°FtdMeasurement parameters °C/°F, %rF, %RH, °Ctd, °Ftd, g/m3, gr/ft3, g/kg,
gr/lb, enthalpy, °Ctw, °Ftw, inch H2O, ppm(vol),
% Vol

for H2O2-applications: °Ctm/°Ftm

testo 6651

0 to 100 %RH
(no high humidity processes)

–

4 to 20 mA, 2-wire (duct version only)
0 to 1 Volt, 4-wire
0 to 5/10 Volt, 4-wire

ABS and nickel-plated ABS

digital Testo (for 2PA software or
testo 400/650)

External interface, adjustability

Wall or duct installation

0-20 to +120 °C ,
(not for high humidity processes),
duct: -20 to +70 °C (-4 to +158 °F)

±2.5 %RH (0 to 90 %RH)
±4 %RH (90 to 100 %RH)

±0.5 °C / 0.9 °F

°C, °F, %RH

testo 6621 testo 6681

*Other accuracies apply for the wall probe with 70 mm length in combination with a current output (P07):
Operation: with 2 channels at 12 mA, without display illumination, relay off, additional measurement inaccuracy to above data at +25 °C (+77 °F), humidity ±2.5 %RH, temperature
±1 °C (1.8 °F)
**For more detailed explanation on the determination of the measurement uncertainty according to GUM, see p. 20/25
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A1 Humidity transmitters testo 6621, testo 6651, testo 6681

An exact and continuous measurement of temperature and humidity is
vital in many industrial processes.

The most important areas of application for the testo 6651/6681 are

• continuous monitoring or regulation of climate 
(e.g. production air quality or storage)

• Drying processes / high humidity processes, 
• Humidity measurements in H2O2 atmospheres

Depending on the model, the Testo humidity transmitters fulfil the strict, or
strictest, demands placed on humidity measurement accuracy and long-
term stability.

The following table helps with the allocation of the transmitter models to
the applications. (Note: The following table only provides general
information - please adapt the selected model and ordering options to the
demands of the process yourself. Testo’s Sales Department will be happy
to assist you with your selection):

Application Recommendation Alternative
Semi-conductors (cleanroom) in air ducts testo 6681 with 6612 / 6613 testo 6651 with 6602 / 66109
Pharmaceuticals (cleanroom) in air ducts testo 6681 with 6612 / 6613 testo 6651 with 6602 / 6603
Paintshops testo 6681 with 6612 / 6613 and PTFE protective cap testo 6651 with 6602 / 6603 with PTFE protective cap
Storage of hygroscopic materials testo 6651 v 6611/ 6613 or testo 6681 with 6611 / 6613 testo 6651 with 6602 or testo 6681 with 6612
Storage of electronic componenets testo 6681 v 6613 testo 6651 with 6601 / 6603
Production air quality testo 6651 v 6611 testo 6681 with 6611

Application Recommendation Alternative
Climate cabinets testo 6681 with 6613
Maturing cheese testo 6681 with 6613 / 6614 incl. PTFE protective cap with drip hole and condensation protection

Drying pasta testo 6651 with 6612 or testo 6681 with 6612
Drying tobacco testo 6681 with 6613 / 6614 with PTFE protective cap
Concrete testing chambers testo 6681 with 6614 with PTFE protective cap with drip hole and condensation protection

Drying wood testo 6681 with 6614 with PTFE protective cap testo 6681 with 6613 with PTFE protective cap (if low
reaction speed is sufficient)

Drying ceramics testo 6681 with 6613 / 6614 and condensation protection
Bio-research/greenhouses testo 6681 with 6614 and condensation protection

AB

C

Air conditioning applications

For high humidity applications note:

A high humidity application is when the humidity > 90%RH for longer
periods! 

For high humidity applications with constant temperatures, the testo
6681 with 6613 with a PTFE protective cap + condensation protection is
used.

For high humidity applications with changing temperatures, the use of
the PTFE protective cap with condensate drip hole (0554 9913) and
condensation protection (0554.0166) is recommended.

In air conditioning systems,
there are three potential
measurement points for the
transmitters outside air-
conditioned rooms. First
the condition of the outside
air is recorded, after
filtration, cooling/heating
and, where necessary
humidifying/dehumidifying,
the condition of the input
air is recorded . The
third measurement point is
in the circulating air . The
data from      serve to
control the input air
conditioning; the data
from and , on the
other hand, decide the
position of the flaps in the
mixing chamber (mixture of
outside and circulating air).

CA

C

B

A

B

Air-conditioned
       room

Hygrotest in input air:
Nom./act. comparison
of humidity
control

- >  
Outside air

Circulating
       air

%  RH/ T 

Air input

%  RH/ T%  

M 

%  RH/ T 

M 

%  / T %  / T 

Exhaust air

Measurement point
only required for
circulating air

Silencer A B 

Air output

Venti - 
lator 

Silencer

%RH / T

T T - + 

Cooling Heating

Filter 
Venti - 
lator 

Input air
conditioning

Humidifier

Dehum-
idifier

C

Drying processes / high humidity processes

� = Typical installation sites for hygrotest: DHT if hygrotest directly in duct
PHT if hygrotest dislocated from measurement site
WHT inside air-conditioned rooms/zones

For installation in rooms:
Do not install WHT close to ventilation outlets or on badly isolated outside walls

Mixing chamber with
flaps and regulating
motor (regulated
dependent on

und ) CA

Humidity transmitter in input air

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:44 Seite 8



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

A2 Air conditioning humidity transmitter testo 6621

1 Description

For years, Testo has been the first choice when it comes to high-quality humidity
measurement transmitters for drying processes and critical ambient conditions. With
the testo 6621, this expertise in sensors and electronics has also been made
available for classical climate applications - with professional solutions for indoor
rooms and ventilation ducts, whose design also appeals to architects.

The measurement transmitter testo 6621 allows the permanent monitoring and
regulation of air conditioning systems. Its attractive design makes it adaptable to
almost any surroundings. The measurement transmitter versions with a display also
allow the person present to record the ambient climatic conditions. Thanks to the
combination with the P2A software, furthter transmitters or replacements can be
configured by taking over the profiles.

Operators, facility managers, but also plant engineers have recognized that without
long-term stability, not only are undesired ambient conditions the result. Operating
costs have also been proven to increase if humidity measurement goes out of
control. The measurement transmitter testo 6621 offers an easy, low-cost and long-
term possiblity of permanently lowering costs.

2 Application
The air conditioning measurement transmitter testo 6621 was specially designed for use in air conditioning technology. This includes the regulation and monitoring of climate
in buildings, e.g. in office buildings, museums, hotels, hospitals, as well as storage and production conditions.

The product is in the lower price range and is equipped with the features important for the application range as well as some new, bonus features:

- an attractive, simple design, ideally suited for use in public view.

- the reliable, tested Testo humidity sensor.

- fast and easy on site adjustment with Testo hand-held instruments (types testo 400 and testo 650).

- easy-to-use software P2A for parameterization or adjustment.

The product is not suited for high humidity drying process (relative air humidity continuously above 90 %). Please see the hygrotest versions for this.

Übersicht Produktfamilie testo 6621

Identification code for product and configuration
A01 Wall
A02 Duct
A03 Wall with external probe

Wall version with display

Wall version without display

Duct version with display

Duct version without display

Wall version with
external probe
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A2 3 Technical data

General Housing

Dimensions

Weight

Cable screw fittings

Protection class

EMC

Application temperature

Storage temperature

Measurement parameters

Display

Measuring medium

Measuring rate

Reaction time

Sensor Humidity

Reaction time w/o protection filter

Temperature

Replaceability humidity sensor

Measuring range Humidity

Temperature

Measurement Humidity
inaccuracy

Temperature

Analog outputs Current outputs

Voltage outputs

Resolution

Accuracy current

Accuracy voltage

Digital output

Voltage supply

Current supply 2-wire current 4 to 20 mA

4-wire voltage, 0 to 10 V

testo 6621-A01 and A03 (with ext. probe)-wall versions

ABS and nickel-plated ABS 

81x81x26 mm

80 g

None (cable entry through rear wall or 
break-out opening on underside)

IP 30

Acc. to EG-guideline 89/336/EEC

-20 to +70 °C (-4 to +158 °F); with display: 0 to +50 °C (32 to +122 °F)

-40 to +70 °C (-40 to +158 °F)

Humidity: %RH; temperature: °C / °F

2-line LCD (optional); humidity resolution: 0.1 %RH, 
temperature resolution: 0.1 °C / 0.1 °F; refresh rate 1/s

Uncontaminated air (filtered air in air conditioning systems and air conditioned rooms);
max. 1 bar positive pressure

1/s

Reaction time t90: <15s at 2m/s. In calibration / adjustment, note: In static air, the
reaction time can be considerably longer.

Testo humidity sensor

Diagram

NTC

A01(by Testo service), A02 and A03 (possible by customer, see Replacement Sensor),
subsequent 2-point adjustment required

0 to 100 %RH (not for high humidity processes)

0 to +60 °C (32 to +140 °F) -20 to +70 °C (-4 to +158 °F)

±2.5% (0 to 90 %RH), ±4% (90 to100 %RH)
Temperature coefficient: 0.05 % / K (Distance from 25 °C)

±0.5 °C / 0.9 °F

- 4 to 20 mA (2-wire) only for duct version A02 and wall version A03

0 to 1 V (4-wire) /  0 to 5 V (4-wire) / 0 to 10 V (4-wire) (not A03)

<5 µA (4 to 20 mA) / 250 µV (0 to 1 V) / 1.25 mV (0 to 5 V) / 2.5 mV (0 to 10 V)

0.05 mA

0 to 1 VDC ±2.5 mV; 0 to 5 VDC ±12.5 mV; 0 to 10 V ±25 mV

Mini-DIN

At current output: 24 VDC ±10 % / at voltage output: 20 to 30 VDC / VAC

DC 20 V / 20 mA, 24 V / 20 mA, 30 V / 20 mA

DC 24 V / 7 mA, 30 V / 7 mA, 20 V / 20 mA

AC 24 V / 22 mA, 30 V / 28 mA

testo 6621-A02- duct version

ABS and nickel-plated ABS

81x81x42 mm, probe see illustration

160 g

1xM16x1.5

IP 65

-20 to +70 °C (-4 to+158 °F)
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testo 6621

A2 4 Electrical connection

4.1 Wiring

Attention! When installing the cable, ensure that the there is a spatial separation between the signal line and any interference from foreign
power lines.

If interference is to be expected, use a shielded and/or twisted cable. The shield must be earthed. Recommended: 8-core cable with
close-mesh shield, core cross-section 0.25 to 0.5 mm².

If overloads are to be expected, install overload protection devices.

4.1.1 Wiring 4-wire

A01 wall version

Voltage output (4-wire):
0 to 1 V / 0 to 5 V / 0 to 10 V
U = 20 to 30 VDC/AC

!

6 5 4 3 2 1 

1 + U
2 -  U
3 + RH
4 -  RH
5 + T
6 -  T

A02 duct version

Voltage output (4-wire):
0 to 1 V / 0 to 5 V / 0 to 10 V
U = 20 to 30 VAC/DC

4.1.2 Wiring 2-wire

A02 duct version and A03 wall version with
external probe

Current output (2-wire): 4 to 20 mA, max. load
500 Ω

 

6 5 4 3 2 1 

 

6 5 4 3 

1 + U
2 -  U
3 + RH
4 -  RH
5 + T
6 -  T

3/5 + U
4/6 -  U
3 + RH
4 -  RH
5 + T
6 -  T

4.1.3 Wiring 
3-wire technology

A01 wall version

Connection of 2 channels (temperature
and humidity) and current supply.

A02 duct version 

Connection of 2 channels (temperature and
humidity) and current supply.

1 + U
2 -  U
3 + RH
4 -  RH
5 + T
6 -  T

3/5 + U
4/6 -  U
3 + RH
4 -  RH
5 + T
6 -  T

~
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A2 5 Technical drawings

5.1 Wall version A01

Display

Housing base

Mini-DIN

Cable entry

Breakout opening

Housing cover

Materials

ABS and nickel-plated ABS 
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testo 6621

A2 5 Technical drawings

5.2 Duct version A02

Display

Cable screw fitting 

1 x M16 x 1.5 

Probe shaft

Probe cap

M3 oval head screw with
shaft, combined Phillips-
slotted

Materials

ABS and nickel-plated ABS 

Sensor protection cap Order code Length A in mm
Stainless steel protective cap M 01 33
Wire mesh protective cap M 02 40.3
PTFE protective cap M 03 35
Metal protective cap (open) M 04 35
Plastic protective cap (open) M 05 25
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A2 Technical drawings

Display

5.3 Wall version A03

Housing base 

Mini-DIN

Break-out hole

Housing cover

Material

Nickel-plated ABS and ABS 

A
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6621 

A2 6 Installation

6.1 Installation A01 wall version and A03 wall version with external probe

6.2 Installation A02 Duct version

Wall installation A01:

Please note, when installed on poorly insulated outer walls, humidity and
temperature values are measured which do not correspond to the mean
values in the room. Installation on well insulated outer walls or inner walls
is recommended.

Note: for installation outdoors: protective roof against rain/sunshine!

a. Open housing (ensure there is no plug in the Mini-DIN socket): lift
housing cover (1) and remove (2).

b. Insert cable into the housing from behind (3) or from below (4) (remove
breakout opening from housing).

c. Depending on the situation on site: attach the housing base using
suitable screws (not included in delivery) through the oval holes.

d. After wiring: replace housing cover.

Duct installation A02: 

Install instrument according to the situation on site.

The following illustration shows an example of installationwith the wall/duct holder (accessory 0554 6651) in a ventilation duct:

�

�

�

�

�

1 2 3 4 5 6

�

�

	

A
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A2 6 Installation

The following illustration shows an example of installationwith the wall/duct holder (accessory 0554 6651) on a wall:

Open housing: unscrew the four screws in the housing cover (6) and
remove the housing cover(7).

Insert cable into the housing base through the cable screw fitting (8).

After wiring (see above): close screw fitting to fix the cable in place
(right-hand thread) and replace housing cover.

�

�
�

1 2 3 4 5 6

�

�

	

testo 6621-A02 (duct)

Probe shaft

Wall/duct holder (accessory 0554 6651), for wall mounting with
distancing block

Installation screws (customer-specific, not include in delivery)

Locking screw for fixing the probe shaft.

1

2

3

4

5

B

C

D
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testo 6621

A2 7 Specifications

6.3 Replacing the humidity sensor

7 Specifications

If permanent damage to the sensor has occured due to corrosive media
or mechanical influence, it is necessary to replace the humidity sensor of
testo 6621. It depends on the instrument type whether this can be carried
out by the customer, or whether the instrument must be sent in to Testo
Service:

testo 6621 A01

Can be carried out only by Testo
Service

testo 6621 A02
testo 6621 A03

Can be carried out by the customer.
Order a spare sensor and replace
on site (see above, replacement
sensors). A 2-point adjustment must
then be carried out.

testo 6621

with a capacitive Testo humidity sensor for continuous humidity measurement, and an NTC sensor for fast and accurate measurement of temperature.
In compact design - fully functional without separate analysis software. 

Basic versions
A01 Wall version
A02 Duct version
A03 Wall version with external prober

Measuring range: 0 %RH to 100 %RH
A01: 0 to +60 °C (32 to +140 °F)
A02: -20 to +70 °C (-4 to +158 °F)

Additional alternative measurement parameters:
- Humidity, %RH
- Temperature, °C/°F

Application temp.: -20 to +70 °C (-4 to +158 °F)
with display: 0 to +50 °C (32 to +122 °F)

Signal output: Two analog output channels:
0 to 1V ±2.5 mV (4-wire) /
0 to 5V ±12.5 mV (4-wire) /
0 to 10V ±25 mV (4-wire) /
4 to 20 mA ±0.05 mA (2-wire)
Digital output: Mini-DIN

Optimum sensor protection with suitable filters:
- Sintered stainless protective cap
- Wire mesh protective cap
- PTFE protective cap
- Open metal protective cap

Supply: - 2-wire(4 to 20 mA): 24 VDC±10 %
- 4-wire (0 to 1 V / 0 to 5 V / 0 to 10 V): 
20 to30 VAC/VDC

Display functions: - 2-line LCD (optional); 
- Humidity resolution: 0.1 %RH, 
Temperature resolution: 0.1 °C / 0.1 °F; 

- Refresh rate 1/s

Measurement inaccuracy humidity:
±2.5 %RH (0 to 90 %RH), ±4 %RH(>90 to 100 %RH)
Temperature coefficient: 0.05 %/K 
(Distance from 25 °C)

Measurement inaccuracy temperature:
Temperature: ±0.5 °C/0.9 °F

Housing materials: ABS and nickle-plated ABS 

Cable screw fitting: 
6621-A02: 1 x M16 x 1.5

Protection class: Protection class 6621-A01: IP30,
Protection class 6621-A02, Rubber covering 
IP65

Dimensions: Dimensions 6621-A01: 81 x 81 x 26 mm
Dimensions 6621-A02: 81 x 81 x 42 mm, 
Probe see drawing

Interesting accessories:

1) Parameterization, adjustment and analysis software (P2A software
incl. adapter cable USB to Mini-DIN)
[Part no.  0554 6020]

2) testo 400, multi-function measuring instrument in cl. readings store
up to 500.000 values, VAC module, battery, Li cell and calibration
protocol
[Order no.  0563 4001]
Highly accurate reference humidity/temperature probe incl. calibration
certificate
[Order no.  0636 9741]
Adjustment adapter for 1-point adjustment with testo 400/650)
[Order no.  0554 6022]

3) Control and adjustment set for 2-point adjustment
(11.3 % and 75.3 %RH), only for testo 6621 - A02
[Order no.  0554 0660]

4) Mains unit (desktop appliance), 90 to 264 VAC / 24 VDC (3A)
[Order no.  0554 1748]

5) ISO calibration certificate at 11.3 % and 75.3 %RH
[Order no.  0520 0076]    
DKD calibration certificate at 11.3 % and 75.3 %RH
[Order no.  0520 0246]
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A3 Stable ambient conditions in greenhouses testo 6631

The testo 6631 bio-research transmitter was
developed specially for monitoring critical
ambient conditions in greenhouses, e.g. for
research purposes. Precise and reliable
humidity measurement is indispensible in
these applications, in order to avoid costs
caused by failed experiments. 

Process security and system availability,
among the most important factors in
experimental plants, are supported by a
number of properties of the testo 6631
greenhouse humidity transmitter:

• Long-term stability and reliability thanks to
precise Testo humidity sensor

• Integrated ventilator allows targeted flow
impact onto sensor and helps determine
mean conditions within the greenhouse
cells.

Designed to be practical

• Easily accessible service flap for
exchanging and cleaning the filter cap

• Fast ventilator replacement thanks to
ventilator drawer assembly

• Protection of electronics and sensor from
humidity influences (such as sprinkler
irrigation).

• Time savings in commissioning and
maintenance thanks to

– parameterization, adjustment and analysis
software (P2A)

– Fast and easy ventilator replacement
thanks to ventilator drawer assembly and
plug-in cable

– Exchange of the sensor filter thanks to
easily accessible service opening.

• Optimum concept for fast implementation
of adjustments and calibrations (1, 2-point
as well as analog adjustment)

• Optional two-line display

4-wire transmitter
Plug manufacturer Tuchel-
Amphenol

2-wire transmitter
Plug manufacturer Euchner

B01 B06

Type

Pin socket
installed ex-works Cable socket* Pin socket Cable socket*

SD 7K BS 7K Eco mate
Instrument plug

Eco mate cable
socket Type no.:
C01630D00610010

1 +

2 -

3 +

4 -

5 ~

6 ~
~

%RH

°C/°F

AC ventilator +
transmitter

AC : Supply
transmitter and ventilator

24 VAC

1 +

2 -

3 +

4 -

5 ~

6 ~
~

%RH

°C/°F

AC ventilator

DC: Transmitter supply
AC: Ventilator supply

24 VAC

Not in use7

24 VDC

24 VDC

1 Description

2 Electrical connections

* The cable socket is not included in delivery
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testo 6631

A3 Technical drawings

Two-line display

Mini-DIN connection for P2A software

and 1-point adjustment

Voltage supply / signal output

Ventilator

Suspension ring

Housing

Materials

ABS and nickel-platedABS

3 Technical drawings
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Functions and application

The plug-in, adjusted probes from the testo 6600 series are used in
conjunction with the humidity measurement transmitter testo 6681

Examples of suitable areas of application for these
measuring systems are:
- Process measurement technology
- Test benches
- Production and storage air quality
- Demanding HVAC applications
- Pasta drying.

Digital probes

The probes are adjusted ex-works, and transfer their adjustment data to
the internal store of the testo  6651. The synchronization of information
between the probe and the measurement transmitter takes place digitally.
This means that for adjustment or service purposes, the probes can be
separated from the measurement transmitter, which can remain at the
measurement site. The measurement transmitter recognizes the probe,
and stores in its history which probes have been connected.

In order to guarantee the very high accuracy of the probe series testo
6610, the sensor in the probe cannot be exchanged by the customer.

For a change of sensor, please contact Testo customer service.

Self-diagnosis

The probes of the series testo 6600 monitor their function themselves and
report the following malfunctions:
- Sensor breakage
- Sensor short circuit
- Condensation 

The condensation report is made at a measurement value of 100 %RH,
and deactivated again as soon as the measurement values return to the
permitted range.

- Value for relative humidity less than 0:
The switching threshold is set at -3 %RH. The result of this is that an
error is not reported until a clear effect is recognizable.

Included in delivery 

Included in delivery of the probe series 6600:
- Probe plug
- Probe shaft with filter and sensors (%RH and °C/°F)
- Fixing bracket (for duct versions testo 6602 / 6603)
- Probe cable (for duct and cable versions testo 6602 to 6605)

A4 Humidity transmitter testo 6651

2.1 Description probe series

1 Description

2 Exchangeable probes, probe series testo 6600

Probe plug

Probe length

Probe tip length

Probe

Protective cap

The standard humidity transmitter:

- High accuracy and very good long-term stability

- Exchangeable, adjustable probe from the series 6600

- Optimum adjustment possibilities on site

- Early warning reports

- Operation via the parameterization/analysis/adjustment software P2A
from Testo or directly via 4 buttons

- Traceability of all settings/reports via internal record

- All common variants of design and signal output can be ordered
customer-specifically

- Option for Ethernet interface

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:45 Seite 20



www.testo.com 21www.testo.comFurther information at

A4 3 Technical data

3.1 testo 6651

FURTHER OUTPUTS

ANALOG OUTPUT (uniform for all channels, specify when ordering)

SENSOR (more data see probes)

Housing Plastic

GENERAL

Dimensions 122 x 162 x 77 mm (without probe)

Weight 0.62 kg (without probe)

Display 2-line LCD with clear-text line (optional) and relay status display. Four operating buttons for operating menu.

Resolution display 0.1 %RH or 0.01 °C / °F / °C td / °Ftd / °Ctw / °Ftw or 1g / kg / g/m3 / ppm

Cable screw fitting M 16 x 1.5 (2x) with inner diameter 4-8 mm for signal/supply cable (for option D01)

M 20 x 1.5 (2x) with inner diameter 6-12 mm for relay cable (for options D01 or D03)

Probe connection Digital plug-in connection

Voltage supply 2-wire: 24 VDC (12 VDC to 30 VDC)

4-wire: 20 to 30 VAC/DC, 200 mA max. current consumption

Protection class IP 65

EMC 2004/108/EG

Operating temperature housing -40 to +70 °C (-40 to +158 °F), with display 0 to +50 °C (+32 to +122 °F), optimal at +15 to 35 °C, (+59 to +95 °F)

Storage temperature -40 to +80 °C (-40 to +176 °F)

Measurement parameters Temperature in °C / °F

Relative humidity %rF / %RH 

Dewpoint in °Ctd / °Ftd

Measurement medium Air, nitrogen, more on request: applicationsupport@testo.de

Humidity Testo humid. sensor, cap.

Reproduceability better than ±0.5 %RH

Measurement inaccuracy %RH cf. probe data

Reaction time without protective filter t 90 max. 10 s

-60 to +100 °Ctd or -76 to +212 °Ftd

Measuring range
(Standard scaling)

Humidity

Temperature

Dewpoint

0 to 100 %RH

Probes 6601 6602 6603 6604 6605

-20 to +70 °C (-4 to +158 °F) -20 to +70 °C (-4 to +158 °F) -30 to +120 °C (-22 to +248 °F) -20 to +70 °C (-4 to +158 °F) -30 to +120 °C (-22 to +248 °F)

Quantity 2 channels (type analog signal uniform for both channels, specify when ordering)

Relays (optional) 4 relays (free allocation to measurement channels or as collective alarm with operating menu/P2A software), up to 250 VAC / 3 A,
(NC/C/NO)

Digital output Mini DIN for Testo P2A parameterization software and Testo portable instruments 400/650

Current/accuracy 4 to 20 mA ±0.03 mA (2-wire)

0 to 20 mA ±0.03 mA (4-wire)

4 to 20 mA ±0.03 mA (4-wire) for heated sensor technology

Voltage/accuracy 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)

Galvanic isolation Galvanic isolation of the output channels (2-wire and 4-wire), isolation of supply from outputs (4-wire)

Resolution 12 bit

Maximum load 2-wire 12 VDC: 100 Ohm

24 VDC: 500 Ohm

30 VDC: 625 Ohm

4-wire 500 Ohm

Ethernet Ethernet with Saveris connection or open protocol with XML output. IP address allocation possible via P2A software
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3.2 Probe series testo 6600
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Model testo 6601 testo 6602 testo 6603 testo 6604 testo 6605

Type Wall

%rF/%RH,  °Ctd/°Ftd, °C/°F

Plastic ABS

FEP coated

Plastic ABS

Duct Duct

-30 to +120 °C(-22 to +248 °F) -20  to +70 °C(-4 to +158 °F) -30  to +120 °C(-22  to +248 °F)

Stainless steel

Cable Cable

70/200 mm 280 mm

specially for duct versions

140/280 mm

1/2 m 1/2/5 m

1 to 10 bar (probe tip)
(14.5 psi)

1 bar (probe tip)
(14.5 psi)

200/500 mm

Application

Measurement parameters

0 to 100 %RH

-20 to +70 °C (-4 to +158 °F)

Measuring range Humidity

Temperature

Material

Measurement
inaccuracy*

Reproduceablility

Probe shaft

Cable

Plug

±1.7 %RH (0to90%) / ±1.9 %RH (90to100%)Humidity: (+25 °C)**

±0.2 °C / 0.38 °F (PT1000 Class A / PT1000 1/3 Class B)Temperature: at +25 °C / +77 °F

+0.02 %RH/KHumidity: for deviations from the
media temperature ±25 °C

Room climate probe
wall mounting

Climate probe duct
mounting

Process climate
probe duct mounting
for higher process
temperatures

Climate probe with
cable

Stainless steel process
probe with cable for
higher process
temperatures

better than ±0.5 %RHHumidity

Probe
dimensions

12 mmDiameter

Probe shaft length L

Cable length –

without
Pressure tightness

Drawings

Temperature error dependent on process
temperature and electronics temperature

1 bar positive pressure (probe tip)
(14.5 psi) no negative pressure

Measurement transmitter
testo 6651

Measurement transmitter
testo 6651

Cable probe
testo 6604/6605

Duct probe
testo 6602/6603

testo
6651

Wall
probe
testo
6601

Process temperature in °C

System error 6600 probe, electronics +25 °C
System error 6600 probe, electronics -25 to +70 °C

M
ea

su
re

m
en

t i
na

cc
ur

ac
y 

in
 °

C

*Other accuracies apply for the wall probe with 70 mm length in combination with a current output (P07):
Operation: with 2 channels at 12 mA, without display illumination, relay off, additional measurement inaccuracy to above data at +25 °C (+77 °F), humidity ±2.5 %RH,
temperature ±1 °C (1.8 °F)

**Determination of measurement uncertainty according to GUM
(Guide to the Expression of Uncertainty in Measurement)

GUM is a procedure for making the measurement results comparable in the recording
and presentation of measurement inaccuracies. This procedure is also intended to
assist the determination of a realistic and traceable measurement inaccuracy. This
involves taking inaccuracy factors into account which influence the entire measurement
inaccuracy.

The following uncertainty factors are taken into account in determination:
- Hysteresis
- Linearity
- Reproduceability
- Adjustment site/uncertainty of factory calibration

This total view results in an additional humidity-dependent uncertainty of ±0.007 x m.v.
(in %RH)

A4 3 Technical data

±0.15 °C / 0.27 °F
PT1000 1/3 Class B)
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1 Description

2 Exchangeable probes: probe series testo 6610

The industrial humidity measurement transmitter:

- Highest accuracy and very good long-term
stability 

- Exchangeable, adjusted probes from the
testo 6610 series

- Probe versions specially for trace humidity,
H2O2 and contaminated environments

- Robust metal housing

- Option for interface Profibus DP

- Optimum adjustment possibilities even on site

- Option for Ethernet interface

- Early warning reports/self-diagnosis

- Operation via P2A software Testo or directly
via 4 buttons

- Traceability of all settings/reports via internal
record

- All common variants of design and signal
output can be ordered customer-specifically

A5 1 Humidity transmitter testo 6681

Functions and application

The plug-in, adjusted probes from the testo 6610 series are used in
conjunction with the humidity measurement transmitter testo 6681. 

Examples of suitable areas of application for these
measuring systems are:
- Process measurement technology
- Cleanrooms
- Test benches
- Drying processes
- Production and storage air quality
- Demanding HVAC applications

Digital probes

The probes are adjusted ex-works, and transfer their adjustment data to
the internal store of the testo 6681. The synchronization of information
between the probe and the measurement transmitter takes place digitally.
This means that for adjustment or service purposes, the probes can be
separated from the measurement transmitter, which can remain at the
measurement site. The measurement transmitter recognizes the probe,
and stores in its history which probes have been connected.

In order to guarantee the very high accuracy of the probe series testo
6610, the sensor in the probe cannot be exchanged by the customer.

For a change of sensor, please contact Testo customer service.

Self-diagnosis

The probes of the series testo 6610 monitor their function themselves and
report the following malfunctions:
- Sensor breakage
- Sensor short circuit
- Condensation 
The condensation report is made at a measurement value of 100 %RH, and
deactivated again as soon as the measurement values return to the permitted
range.
- Value for relative humidity less than 0:The switching threshold is set at -3
%RH. The result of this is that an error is not reported until a clear effect is
recognizable.
- Early warning of beginning sensor corrosion:
The probe testo 6617 is able to report the first signs of corrosion. This means
the probe can be exchanged early without interrupting the availability of the
system

Included in delivery
Included in delivery of the probe series 6610:
- Probe plug
- Probe shaft with filter and sensors (%RH and °C/°F)
- Fixing bracket (for duct version testo 6612)
- Probe cable (for duct and cable versions testo 6612 to 6617). 

2.1 Description probe series

Probe plug

Probe length

Probe tip length

Probe

Protective cap
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A5 3 Technical data

3.1 testo 6681

FURTHER OUTPUTS

ANALOG OUTPUT (uniform for all channels, specify when ordering)

SENSOR (more data see probes)

Housing Metal

GENERAL

Dimensions 24122 x 162 x 77 mm (without probe)

Weight 1.5 kg (without probe), without Profibus/Ethernet module

Display 2-line LCD with clear-text line (optional) and relay status display. Four operating buttons for operating menu.

Resolution display 0.1 %RH or 00.1 °C / °F / °C td / °Ftd / °Ctw / °Ftw or 1g / kg / g/m3 / ppm

Cable screw fitting
(Code D01)

M 16 x 1.5 (2x) with inner diameter 4-8 mm for signal/supply cable (for option D01)

M 20 x 1.5 (2x) with inner diameter 6-12 mm for relay cable (for options D01 or D03)

Probe connection Digital plug-in connection

Voltage supply 2-wire: 24 VDC (12 VDC to 30 VDC)

4-wire: 20 to 30 VAC/DC, 200 mA max. current consumption

Protection class IP 65

EMC 2004/108/EG

Operating temperature housing -40 to +70 °C (-40 to +158 °F), with integrated display -40 to +60°C, with display 0 to +50 °C, optimal at +15 to 35 °C, -40 to  +60°C
with integrated relay

Storage temperature -40 to +80 °C

Measurement parameters Dependent on probe, altogether are available:

Temperature in °C / °F; relative humidity %rF (%RH); dewpoint in °Ctd (°Ftd); pressure dewpoint in °Ctpd (°Ftpd); absolute humidity in g/m3

(gr/ft3); degree of humidity in g/kg (gr/lb); enthalpy in kJ/kg (BTU/lb); psychrometer temperature in °Ctw (°Ftw); water vapour partial
pressure in hPa / H2O; water content in ppm vol / % Vol; mixture dewpoint H2O2 / in °Ctm / °Ftm

Measurement medium Air, nitrogen, more on request: applicationsupport@testo.de

Humidity Testo humid. sensor, cap.

Reproduceability better than ±0.5 %RH

Measurement inaccuracy %RH cf. probe data

Reaction time without protective filter t 90 max. 10 s

Measuring range
(Standard scaling)

%RH °Ctd °Ftd

0 to 100 -80 to +100 -112 to +212

Measuring range
(Standard scaling)

Humidity

Temperature

0 to 100 %RH

Probes 6611 6612 6613 6614 6615

-60 to +30 °Ctpd

6617

0 to 100 %RH

Quantity 2 channels (type analog signal uniform for both channels, specify when ordering)

additional 3rd channel (optional)

Relays (optional) 4 relays (free allocation to measurement channels or as collective alarm with operating menu/P2A software), up to 250 VAC / 3 A,
(NC/C/NO)

Digital output Mini DIN for Testo P2A parameterization software and Testo portable instruments 400/650

Profibus-DP (optional as an intermediate layer)

Current/accuracy 4 to 20 mA ±0.03 mA (2-wire)

0 to 20 mA ±0.03 mA (4-wire)

4 to 20 mA ±0.03 mA (4-wire) for heated sensor technology

Voltage/accuracy 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)

Galvanic isolation Galvanic isolation of the output channels (2-wire and 4-wire), isolation of supply from outputs (4-wire)

Resolution 12 bit

Maximum load 2-wire 12 VDC: 100 Ohm

24 VDC: 500 Ohm

30 VDC: 625 Ohm

4-wire 500 Ohm

g/m³

0 to 600

g/kg

0 to 9500

°Cwb

-40 to +180

°Fwb

-40 to +356

-20 to +70 °C (-4 to +158 °F) -30 to+150 °C (-22 to+302 °F) -40 to +180 °C (-40 to +356 °F) -40 to +180 °C (-40 to +356 °F) -40 to +120 °C -40 to +180 °C

Ethernet Ethernet with Saveris connection or open protocol with XML output. IP address allocation possible via P2A software
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testo 6651

3.2 Probe series testo 6610

A5 3 Technical data

Model testo 6611 testo 6612/22 testo 6613/23 testo 6614 testo 6615 testo 6617

Type Wall

°C/°F, %rF/%RH, °Ctd/°Ftd, °Ctpd/°Ftpd, g/m3/gr/ft3, g/kg/gr/lb, kJ/kg, BTU/lb, °Ctw/°Ftw, hPa, inch H2O, ppm vol %, %vol, °Ctm
(H2O2)/°Ftm (H2O2)

Stainless steel

FEP coated

Plastic ABS

Duct Cable

-60 to +30 °Ctpd 0 to 100 %RH

Heated cable Cable trace humidity
(self-adjustment)

Cable with cover
electrode monitoring

80/200 mm 200/500 mm200/300/500/800
mm

specially for duct
versions

1 to 10 bar (145 psi) (probe tip)
1 bar (43. 5 psi) (probe tip)

1 to 16 bar (232
psi) (probe tip)

1 bar (14.5 psi)
positive pressure  (probe tip)

Application

Measurement parameters

0 to 100 %RHMeasuring range Humidity

Temperature

Material

Measurement
inaccuracy*

Reproduceablility

Probe shaft

Cable

Plug

±1.0 %RH (0to90%) (testo 6614only: 0to100%)/ ±1.4 %RH (90to100%) for testo 6611/12/13
±1.2 %RH (0to90%)/ ±1.6 %RH (90to100%) for testo 6617

Humidity: (+25 °C)**

±0.15 °C / 0.27 °F (PT1000 1/3 Class B)Temperature: at +25 °C / +77 °F

Pressure dewpoint

+0.02 %RH/KHumidity: for deviations from the
media temperature ±25 °C

Room climate
probe wall
mounting

Process humidity
probe duct
mounting

Process humidity
probe flexible
with cable

Humidity probe for
high humidity
applications / when
risk of condensation

Humiditiy probe for
trace humidity /
pressure dewpoint
(with self-
adjustment)

Humidity probe with
self-monitoring for
sensor-damaging
media

better than ±0.2 %RHHumidity

Probe
dimensions

12 mmDiameter

Probe shaft length L

Cable length – 1/2/5/10 m

Pressure tightness

Temperature error dependent on process
temperature and electronics temperature

1 bar positive pressure (probe tip)
no negative pressure

120/200/300/500/
800 mm

Measurement
transmitter testo 6681

Cable probe
testo 6615/6617

Measurement
transmitter testo 6651

Cable probe
testo 6614

Measurement
transmitter testo 6651

Cable probe
testo 6613

Measurement
transmitter testo 6651

Duct probe
testo 6612

testo
6651

Wall
probe
testo
6611

testo 6615/6617testo 6614testo 6613/6623testo 6612/6622testo 6611
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System error 6610 probe, electronics +25 °C
System error 6610 probe, electronics -25 to +70 °C

±1 K at 0° Ctpd
±2 K at -40° Ctpd
±4 K at -50° Ctpd

*Other accuracies apply for the wall probe with 70 mm length in combination with a current output (P07):
Operation: with 2 channels at 12 mA, without display illumination, relay off, additional measurement inaccuracy to above data at +25 °C (+77 °F), humidity ±2.5 %RH,
temperature ±1 °C (1.8 °F)

**Determination of measurement uncertainty according to GUM
(Guide to the Expression of Uncertainty in Measurement)

GUM is a procedure for making the measurement results comparable in the recording
and presentation of measurement inaccuracies. This procedure is also intended to
assist the determination of a realistic and traceable measurement inaccuracy. This
involves taking inaccuracy factors into account which influence the entire measurement
inaccuracy.

The following uncertainty factors are taken into account in determination:
- Hysteresis
- Linearity
- Reproduceability
- Adjustment site/uncertainty of factory calibration

This total view results in an additional humidity-dependent uncertainty of ±0.007 x m.v.
(in %RH)

-30  to  +150 °C (-22  to  +302 °F)-20  to  +70 °C (-4 to  +158 °F) -40 to +180 °C (-40 to +356 °F) -40  to  +120 °C(-40  to  +356°F) 0 to  +180 °C(32  to  +356°F)

±0.15 °C / 0.27 °F
PT100 1/3 Klasse B

±0.15 °C / 0.27 °F
PT1000 1/3 Klasse B
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A6 General information on the transmitters testo 6651 and testo 6681
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Password (enter if required)

The operation (parameterization, adjustments, display of reports etc.) can
be carried out in testo 6681 optionally directly via the 4 operating buttons
or via the parameterization software P2A from Testo. The large display
(optional) is a great help in operating the measurement transmitter easily
and clearly. Almost all menu points are spelt out and not presented as
abbreviations.

How to use the operating menu via buttons is shown in the following. The
P2A software is described at the end of the chapter.

All essential parameterizations and functions can be set using the
operating buttons on the measurement transmitter:
- Activation of the password
- Scaling the channels
- Relays: switch thresholds, hysteresis per channel
- Display settings 
- Display of all status, warning and error reports
- Adjustments
- Reset

Meas. oper. Channel 1

Channel 2

Relay

Settings Display setting

Language Select

Unit abs. pressure Select

Absolute pressure Edit

Code Edit

H2O2 by weight H2O2 water Edit

H2O2 steam Edit

Illumination Select

Contrast Select

Relay 1

Relay 2 see Relay 1

Relay 4 see Relay 1

Relay 3 see Relay 1

Channel 1

Channel 2

Alarm rel.

not used

see Channel 1

Channel 3 see Channel 1

Minimum

Maximum see Minimum

Limit value Edit

Hysteresis Edit

see Channel 1

Channel 3 see Channel 1

Unit Channel 1 Edit

Select

Wechsel zur nächsten Zahlenstelle

bedeutet Taste SET

bedeutet Taste ESC
bedeutet: nur Ablesen

Keine Eingabe möglich

blättern durch Alternativen

+1 (Wert der akt. Stelle um 1 erhöhen)

Select

Scale min. chan. 1 Edit

Scale max. chan. 1 Edit

Signal delay. chan. 1 Select

Structure and content of the operating menu of the measurement transmitter:

< ... > S 
E 

Edit

Select

Switch to next number position

means button SET

means button ESC
means: read only

Input not possible

Scroll through altenatives

+1 (Increase value of current position by 1)
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testo 6651/6681

A6 1 Operating menu
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Analysis Analog output

Reports Last report

Ident <Serial number>

Adjustment

Reset

Channel 1

Instrument reset to factory settings RESET

Probe reset to factory settings RESET

Min. / Max.-Reset RESET

Offset %RH Edit

Offset temperature Offset °C Edit

Analog adj. ch. 1 1. adj. point

Analog adj. ch. 2 Analog adj. ch. 1

Analog adj. ch. 3 Analog adj. ch. 1

Edit

2. adj. point Edit

3. adj. point Edit

Offset °F Edit

<Probe number>

Report display Edit

<Reports> scroll through Reports

Relay output

<Min/Max chan. 1>

<Min/Max chan. 2>

<Min/Max chan. 3>

Analog output 1 Select

Analog output 2 Select

Analog output 3 Select

Relay 1 Select

Relay 2 Select

Relay 3 Select

Relay 4 Select
bedeutet Taste SET

bedeutet Taste ESC

bedeutet: nur Ablesen

Keine Eingabe möglich

Edit

Select

Switch to next number position

means button SET

means button ESC
means: read only

Input not possible

Scroll through altenatives

+1 (Increase value of current position by 1)
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A6 2 Self-monitoring / Status: generated reports

Warning reports 
Warning reports represent an early warning or a current malfunction which could negatively influence measurement operation. 

*Early warning **Current malfunction

Sensor early warning Only in probe 6617: the sensor is still
functional but the cover electrode is
already damaged. The consequence can
already be inaccurate measurement
values, certainly however a continuous loss
of accuracy until complete sensor
breakage. 

Replace probe and send back to Testo for
testing

2809

For optimum operational security, the measurement transmitter provides
the following reports as standard via the operating menu or the P2A
software:
- Status reports
- Warning reports and  
- Error reports 
They are presented for the measurement transmitter 6681 and the
connected probe testo 661x respectively.

The probe 6617 has takes over a particular function. It monitors the
functionality of the sensor via the cover electrode. This reports additional
wear through corrosion to the sensor, i.e. already at the point when it
occurs, and not only when the sensor ceases to function. This
mechanism does not prolong the life of the sensor, it merely provides the
information early (self-monitoring).

Status reports
Status reports give the current operational status of the measurement transmitter/probe

Report (display) Description Report number

Limit value changed The limit value was changed or moved 00300

Scaling changed The scaling was changed 00301

Reset executed The measurement transmitter was reset to factory settings 00500

Probe disconnected There is no probe connected 03001

Reset MIN/MAX Resets the stored MIN/MAX values for all channels 0052F

Reset executed The measurement transmitter is restarted 00500

Connection probe A probe is connected 02506

Service plug The Mini DIN socket is connected to the USB adapter for P2A software, the adjustment
adapter or the service plug / in not recorded/no number

01D19

User setting changed General settings were changed in the measurement transmitter 00307

Analog out adjust An analog adjustment was carried out 02104
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1-point adjust A 1-point adjustment is carried out 02101

2-point adjust 11.3 For a 2-point adjustment, an adjustment at 11.3 %RH is carried out 02102

2-point adjust 75.3 For a 2-point adjustment, an adjustment at 75.3 %RH is carried out 02103

Probe reset The probe is reset 02500
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Report (display Cause Error correction Report number

Drift 2point adjust* Similar corrections occur repeatedly in 2-
point adjustment; this can be an indication
of sensor drift

Send the probe to Testo service 02101

Ambient temp high** The ambient temperature exceeds the
permitted temperature for the
measurement transmitter

Ensure lower ambient temperature, e.g by
cooling or ventilating

00E00

Ambient temp low** The ambient temperature is lower than the
permitted temperature for the
measurement transmitter

Ensure higher ambient temperature, e.g by
heating

00E01

Supply voltage low** Ensure sufficient voltage supply 00E02

Process temp high** The process temperature exceeds the
intended temperature for the probe

Remove the probe from the process and if
necessary ensure lower process
temperature

00E00

Condensation start* 100 %RH has been reached,
condensation occurs

Ensure lower process humidity 02806

Values below 0 %RH** The adjustment of the probe is incorrect Check adjustment (via P2A adjustment
history, if required carry out 2-point
adjustment). If problem still exists, contact
Testo service

02807

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:46 Seite 28



www.testo.com 29www.testo.comFurther information at

a) Connection overview

7 8

3

1 Housing base

2 Relay board

3 Relay connections

4 Insulation box for relay board

5 Terminal strip for voltage supply and analog outputs

6 Analog board

7 Screw fitting M 16 x 1.5*

8 Eye for measurement site tag

9 Screw fitting M 20 x 1.5*

* alternatively NPT screw fitting or M plug connection

b) Voltage supply

1. Feed cable with voltage supply and analog signal lines through open
screw fitting M 16 x 1.5 (pos. (7) in the connection overview).

2. Deinsulate cable ends, pinch on wire terminal caps and connect to
voltage terminals

3. Close screw fitting M 16 x 1.5 (pos. (7) in the connection overview).

c) Analog outputs

As analog outputs, the testo 6651 has either

• 2 current outputs (testo 6681 optionally 3) 4 to 20 mA (2-wire) / 0 to 20 mA (4-wire) / 4 to 20 mA (4-wire) 

or 

• 2 voltage outputs (testo 6681 optionally 3) 0 to 1 V / 0 to 5 V / 0 to 10 V (4-wire). 

A6 3 Wiring / electrical connection

Error reports
Error reports represent a current malfunction

Self-adjustment error Only in probe testo 6615: the automatic
self-adjustment was incorrect 

Contact Testo service 03105

Note on alarm reports

For alarm upper and lower limits, single alarmsas well as collective alarms can be specified. If the function collective alarm is activated, an alarm is
triggered as soon as an alarm limit or alarm group is exceeded.
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No communication The probe communication is interrupted - Ensure probe plug is fully pushed into
measurement transmitter

- If communication can still not be
established, contact Testo service

01000

Wrong probe The probe connected is not compatible
with the measurement transmitter

Use compatible probe. Note: the probes
660x belong to measurement transmitter
665x the probe 661x to the measurement
transmitter 668x.

03508

Watchdog error Due to a process error, the measurement
transmitter carries out an automatic restart

If problem occurs repeatedly, contact Testo
service

01505

%RH short circuit Short circuit in humidity sensor Contact Testo service 0300A

%RH sensor broken Humidity sensor is damaged (sensor
breakage)

Contact Testo service 0300B

T short circuit Short circuit in temperature sensor Contact Testo service 0300C

T sensor broken Temperature sensor is damaged (sensor
breakage)

Contact Testo service 0300D

Report (display) Cause Error correction Report number

testo 6651/6681
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In 2-wire operation, channel 1 is used for supply. The two channels are
galvanically isolated from each other in 2-wire as well as in 4-wire
operation.

Connection diagram 2-wire technology 
(4 to 20 mA)

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

Important information: 

The relay option and the display backlighting are available
only in 4-wire operation.

Important information: 

If galvanic isolation of the channels is necessary, a separate
mains unit for each channel must be used.

d) Connection description

A6 3 Wiring / electrical connection

1. Feed connection cables of the two channels through open screw fitting M 16 x 1.5.

2. Deinsulate cable ends, pinch on terminal sleeves and connect to cable connections according to the diagram

3. Close screw fitting M 16 x 1.5.

2 channels

4 to 20 mA,

100 to 750Ω

2 channels

0 to 20 mA /

4 to 20 mA /

max. load per 500 Ω

0 to 1 V / 0 to 5 V /

0 to 10 V
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testo 6651 / 6681

A6 3 Wiring / electrical connection

e) Relay connection

The relay board has a potential-free switching performance of 250 VAC / 3 A. 12 terminals are available for a total of 4 relays (2 relays per channel). 

Switch thresholds and hysteresis can be set via the display or the P2A software

Relay terminal strip

1. Feed connection cables for the relays through open screw fitting M 20 x 1.5. 

2. Deinsulate wire ends and pinch on terminal sleeves 

3. Connect relay  according to the selected function (normally open NO/normally closed NC) - (see following illustrations, relay 1 is shown as an
example of connection.)

Ther are optionally twelve connection terminals for a total of
four relays. The descriptions NC/C/NO (normally closed /
pole / normally open) are etched into the surface of the

board

Use of the relay as normally closed (NC) Use of the relay as normally open (NO) 

Alarm/status lamp

(Example of installation)

250 V AC/DC, 3 A

Alarm/status lamp

(Example of installation)

250 V AC/DC, 3 A

The operating lamp (alarm/status lamp) is continuously lit
until the relay opens or the electrical circuit is interrupted.
This switch can be used to monitor the functioning of the

alarm circuit, as a cable breakage, for example, is indicated if the
lamp is no longer lit.

The operating lamp (alarm/status lamp) is lit only when the
relay is switched (closed). A monitoring of the function of the
alarm circuit is therefore not possible with this switch

configuration.

4. Close the screw fitting M 20 x 1.5
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1 2 3 4 

  
Pin   Pin   
1  V24 - 1  -  Ch 2 
2 V24 + 2 + Ch 2 
3 + Ch 1 3 + Ch 3 
4 -  Ch 1 4 -  Ch 3 
5  PE 5  PE 

3 4 

1)and 2) Option plug connection instead of M20 (Relay 1/2 und
Relay 3/4) Allocation of plug connection pins mounted on housing:

3)and 4) Option plug connection instead of M16 (current supply and
channels) Allocation of plug connection pins mounted on housing:

5-pin
socket

Allocation Allocation

5-pin
plug

f) Optional plug connection

4. Technical drawings

Transmitter housing

A6 4 Technical drawings

Dimensions in mm a b

with cable screw fitting M 144 147

with cable screw fitting NPT 144 144

with plug connection M

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:46 Seite 32



www.testo.com 33www.testo.comFurther information at

testo 6651 / 6681

A6 5 Installation

5.1 Wall version

5.2 Duct version

1

5

1. Remove safety screw (4), and pull rear wall bracket from plastic fitting
(2).

2. Hold rear wall bracket in installation position and mark drilling holes

3. Drill three holes (5 mm) and insert plugs if necessary. 

4. Screw on rear wall bracket (with M4 screws /3.5 mm wood screws.
Ensure that the fixing clips are facing the wall. 

5. Push the plastic fitting (2) on to the rear wall bracket until it clcks into
place (see arrows). 

6. Push screw (4) through hole (3) and screw tight into the rear wall holder. 

7. Push probe plug (5) into socket until it clicks into place.

1. Hold wall/duct bracket (order no. 0554 6651) (6) to duct wall (8) and
mark the drilling holes for the wall/duct bracket and the probe shaft. 

2. Drill hole for the probe shaft (diameter 13 mm) in the duct wall. 

3. Fix wall/duct holder (6) with screws (3.5 mm sheet metal screws (5) to
the duct wall. 

4. Push probe shaft (9) with filter (10) through the centre hole of the fixing
bracket. 

5. Fix the correct position of the probe shaft (9) with screw (11), and mark
(push probe shaft as far as possible through). 

6. Push the plastic fitting (2) on the rear of the measurement transmitter
(3, 4) until it clicks into place. 

7. Push the screw (1) through the hole on the upper side of the instrument
and screw tight on to bracket (3). 

8. Push probe plug (12) into socket until it clicks into place.
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A6 6 Specifications

6.1 testo 6651 and probe series testo 6600

Basic versions:
testo 6651 housing + probe from series 6600

Measuring range: Probe dependent
Humidity: 0 %RH to 100 %RH
Temperature: testo 6601/6602/6604: -20 to +70 °C (-4 to +158 °F)

testo 6603: -30 to +120 °C (-4 to +248 °F)
testo 6605: -30 to +120 °C (-22 to +248 °F)

Additional alternative measurement parameters:
Humidity: %rF / %RH, °Ctd / °Ftd
Temperature: °C / °F

Operating temperature: housing surroundings
without display: -40 to +70 °C (-40 to +158 °F)
with display: 0 to +50 °C (-32 to +122 °F)
Process (probe): -30 to +120 °C (-22 to +266 °F)

Signal output:
Two analog output signals:
4 to 20 mA ±0.03 mA (2-wire)
0 to 20 mA ±0.03 mA (4-wire)
4 to 20 mA ±0.03 mA (4-wire)
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 output:

- Mini-DIN for the P2A software from Testo
- 4 relay outputs
- Ethernet (opt.)

Optimum sensor protection with suitable filters
Stainless steel protective cap
Wire mesh protective cap
PTFE protective cap
Open metal protective cap
Open plastic protective cap
PTFE protective cap with drip hole
Condensation protection

Supply:
2-wire (4 to 20 mA): 24 VDC ±10 %
4-wire (0 to 1 V / 0 to 5 V / 0 to 10 V / 0 to 20 mA / 4 to 20 mA):
20 to 30 VAC/VDC
Current consumption: 200 mA

Display functions:
2-line LCD with information line (optional)
Humidity resolution: 0,1 %RH
Temperature resolution: 0.01 °C / 0.01 °F
Refresh rate: 1/s

Basic measurement inaccuracy humidity:*
±(1.7 %RH + (0 to 90%)
±(1.9 %RH (90 to 100%)
0.02 %RH/K (at discrepancy ±25 °C)

Measurement inaccuracy temperature:
0.2 °C (at +25 °C)
0.38 °F (at +77 °F)

Housing material:
Plastic: ABS

Cable screw fitting:
M 16 x 1.5 (2x) with inner diameter 4-8 mm
M 20 x 1.5 (2x) with inner diameter 6-12 mm

Protection class:
IP65

Dimensions:
122 x 162 x 77 mm
Probe see drawing

Interesting accessories:

1) Parameterization, adjustment and analysis software (P2A software
incl.adapter cable USB to Mini-DIN)
[Order no.  0554 6020]

2) testo 400, multifunction measuring instrument incl. measurement
value store up to 500.000 readings, VAC module, battery, Li-calle
and calibration protocol
[Order no.  0563 4001]
Highly precise reference humidity/temperature probe incl. calibration
certificate
[Order no.  0636 9741]
Adjustment adapter (for 1-point adjustment with testo 400/650)
[Order no.  0554 6022]

3) Control and adjustment set for 2-point adjustment (11.3 % and 
75.3 %RH)
[Order no.  0554 0660]

4) Mains unit (desktop), 90 to 264 VAC / 24 VDC (3 A)
[Order no.  0554 1748]

5) ISO calibration certificate at 11.3 % and 75.3 %RH
[Order no.  0520 0076]
DKD calibration certificate at 11.3 % and 75.3 %RH
[Order no.  0520 0246]

6) Ethernet intermediary layer

7) Extension and adjustment cable 10m
[Order no. 0554 6610 

* For more details on determining measurement uncertainty humidity
according to GUM see page 20.
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testo 6651 / 6681

A6 6 Specifications

6.2 testo 6681 and probe series testo 6610

Basic versions:
testo 6681 housing + probe from series 6610

Measuring range: Dependent on probe
Humidity: 0 %RH to 100 %RH
Trace humidity: -60 to +30 °Ctpd (-76 to +86 °Ftpd)
Temperatur: 6611: -20 to +70 °C (-4 to +158 °F)

6612: -30 to +150 °C (-22 to +302 °F)
6613: -40 to +180 °C (-40 to +356 °F)
6614: -40 to +180 °C (-40 to +356 °F)
6615: -40 to +120 °C (-40 to +248 °F)
6617: -40 to +180 °C (-40 to +356 °F)

Additional alternative measurement parameters:
Humidity measurement parameters: 
°Ctd/°Ftd, °Ctpd/°Ftpd, g/m³/gr/ft³, g/kg/gr/lb, kJ/kg/BTU/lb, °Ctw/°Ftw,
hPa, inch H2O,  ppm vol%, %vol, °Ctm (H2O2)/°Ftm (H2O2)

Operating temperature: housing surroundings
without display: -40 to +70 °C (-40 to +158 °F)
with integrated 
relay: -40 to + 60 °C
with display: 0 to +50 °C (-32 to +122 °F)
Process (probe): -40 to + 180 °C (-40 to +356 °F)

Signal output:
Two analog output signals (standard), optionally three:

4 to 20 mA ± 0.03 mA (2-wire) not woth relay
and probes 6614/6615
0 to 20 mA ± 0.03 mA (4-wire)
4 to 20 mA ± 0.03 mA (4-wire)
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 output:
- Mini-DIN for the P2A software from Testo
- 4 relay outputs (opt.)- Profibus-DP (opt.)
- Ethernet (opt.)

Optimum sensor protection with suitable filters
- Stainless steel protective cap
- Wire mesh protective cap
- PTFE protective cap
- Open metal protective cap
- PTFE protective cap with drip hole
- Condensation protection
- H2O2 filter

Supply:
- 2-wire (4 to 20 mA): 24 VDC ±10 %
- 4-wire (0 to 1 V / 0 to 5 V / 0 to 10 V / 0 to 20 mA / 4 

to 20 mA): 20 to 30 VAC/VDC
- Current consumption: 200 mA

Display functions:
2-line LCD with information line (optional)
Humidity resolution: 0,1 %RH
Temperature resolution: 0.01 °C / 0.01 °F
Refresh-Rate: 1/s

Basic measurement inaccuracy humidity:
±1.0 %RH (0 to 90%) (testo 6614 only: 0to100%)/ ±1.4 %RH 

(90 to 100%) for testo 6611/12/13
±1.2 %RH (0 to 90%)/ ±1.6 %RH (90 to 100%) for testo 6617

Measurement inaccuracy pressure dewpoint for probe testo 6615:
±1 K at 0° Ctpd
±2 K at -40° Ctpd
±4 K at -50° Ctpd

Measurement inaccuracy temperature:
0.15 °C (at +25 °C)
0.27 °F (at +77 °F)

Housing material:
Metal

Cable screw fitting:
M 16 x 1.5 (2x) with inner diameter 4-8 mm
M 20 x 1.5 (2x) with inner diameter 6-12 mm

Protection class:
IP65

Dimensions:
122 x 162 x 77 mm
Probe see drawing

Interesting accessories:

1) Parameterization, adjustment and analysis software (P2A software
incl.adapter cable USB to Mini-DIN)
[Order no.  0554 6020]

2) testo 400, multifunction measuring instrument incl. measurement
value store up to 500.000 readings, VAC module, battery, Li-calle
and calibration protocol
[Order no.  0563 4001]
Highly precise reference humidity/temperature probe incl. calibration
certificate
[Order no.  0636 9741]
Adjustment adapter (for 1-point adjustment with testo 400/650)
[Order no.  0554 6022]

3) Extension and dajustment cable, 10m
[Order no.  0554 6610]

4) Control and adjustment set for 2-point adjustment (11.3 % and 
75.3 %RH)
[Order no.  0554 0660]

5) Control and adjustment set for 1-point adjustment at 94.5 %RH
[Order no. 0554 0662]

6) Mains unit (desktop), 90 to 264 VAC / 24 VDC (3 A)
[Order no.  0554 1748]

7) ISO calibration certificate at 11.3 % and 75.3 %RH
[Order no.  0520 0076]
DKD calibration certificate at 11.3 % and 75.3 %RH
[Order no.  0520 0246]

8) Profibus intermediary layer
[Order no.  0554 6686]

9) Ethernet intermediary layer
[Order no.  0554 6656]

10) All plug connections

* For more details on determining measurement uncertainty humidity
according to GUM see page 20.
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1 P2A software for parameterization, analysis and adjustment (testo 6621, 6651, 6681)

B General information on all Testo humidity transmitters

1.1 Overview P2A software

1.2 Operation

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

- Output channels: parameterization of unit and scale

- Relay outputs: channel selection, setting of
switch thresholds/hysteresis 

- Various: creating collective alarms, display settings

- Analysis: analog/relay output test, query of min/max values, reset to
factory setting

- Adjustment (1-point, 2-point, analog adjustment), see below 

- Parameterization and adjustment history (all events in the P2A software
are registered in the PC)

- Serial number and Firmware version can be called up

New is the adjustment across the entire signal chain — from the Testo
humidity sensor to the analog output. The 1- or 2-point adjustment and
the additional analog adjustment in the example shown below contribute
to the long-term stability throughout the entire measurement stretch

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. 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 6651/6681

P2A

P2A software = P aramerization
A djustment
A nalysis

Analog outputDigital signalSensor signal
(process)

Analog
adjustment

1-point
2-point

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 -> please use this USB port for the
USB-Mini-DIN cable!). 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.
The display shows ON for the duration of the connection.

If the measurement 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 measurement transmitter is connected to the PC (->
communication is active), the parameter data entered in the software are
automatically transferred 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 the measurement transmitter 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 when connecting 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 symbol 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.
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Humidity transmitters

1.3 Operating menu (in the P2A software)

B 1 General information on all Testo humidity transmitters

Main screen view

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

- If Instrument file is
selected in file list, see lef:
Type, serial number,
Firmware version and
connection status of the
instrument.

- If Parameter file is
selected in file list, see
left: 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

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 hysteresis to
factory settings.

-Test analog output: Test channel 1 / 2 / optionally 3 

-Test switch outputs: Switch relays 1 to 4 to manual for testing

-Min./max. values: The minimum and maximum value measured since the last
reset is displayed.

c. To close the dialog click on OK or Cancel. 

Changing instrument and parameter files

The desired instrument file is selected.

a. Click on Change parameterization.

b. If parameters were transferred to the instrument file from other parameter files,
an information window is shown, in which you can transfer the new parameters
to the instrument with Yes.
If the parameters are not to be transferred, click on No.

c. Enter or change parameter in the corresponding space.

a

Storing parameter file:

Parameters can be stored in new parameter files. 

a. Mark instrument parameter file. 

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

c. Select storage location and enter file name. 

d. Click on Store. 

The new parameter file is shown in the file list

Only the parameters from an instrument file are
stored, the history files are not taken over. 

Copying and pasting 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 are not 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:

All parameter files stored in the
standard directory path are
automatically shown in the file
list when the software is
started. 

You can also open parameter
files which are stored in other
directories. 

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

b. Select storage location and
click on desired file. 

c. Click on Open.  

Adjusting measurement transmitter:
Detailed example see below chapter 4.7.4

c

Parameter file management via the menu bar / toolbar:
e

Measurement transmitter history: View of 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
• Analog adjustments

- Error/status reports

d

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

b
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B General information on all Testo humidity transmitters

1.4 Carrying out adjustments via the P2A software

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. 

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
instrument to be adjusted, to the same, constant
conditions, 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. To close the dialog, click on OK or Cancel. 

1 Carrying out 2-point adjustment::

a. Subject reference measuring instrunment and
instrument to be adjusted, to the same, constant
conditions, and observe assimilation time.

b. Mark instrument file of connected instrument 

c. Click on Adjust measurement transmitter. 

d. Mark 11.3 %, enter reference value of lower
adjustment point and click on Lower adjustment
point.
The adjustment is carried out.

e. Mark 75.3 %, enter reference value of upper
adjustment point and click on Upper adjustment
point. 

f. To close the dialog, click on OK or Cancel.  

2 Carrying out an anlog adjustment:

a. Connect precision multimeter

b. Mark instrument file of connected instrument

c. Click on [Adjust measurement transmitter].

d. Click on [Start Wizard] and follow the instructions
of the assistent. 

The adjustment is carried out when the assistent is
ended.

3
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Humidity transmitters 

B 2 Filters / protective caps
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Selection assistance, corresponding to the on-site conditions

Code M01/ G1
(0554 0647): Steel
sintered 
protective cap,
pore size 100µm.

Sensor protection in dusty
atmospheres or higher flow
velocities

- mechanically robust

- good sensor protection

- easy to clean

Code M02 / G2
(0554 0757):
Wire mesh
protective cap

Special features

- faster reaction than G1

Code M04 / G4
(0554 0755):
Metal protective
cap (open)

Fast reaction time, for flow
velocities <7m/s (not suitable for
dusty or high humidity
atmospheres)

Especially suited to cleanrooms
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For critical applications, please contact our Application Support (CCS) Tel. 07653 - 681 650

fine

Code M03/G3 (0554 0758): PTFE
protective cap, pore size 100 µm,
sensor protection in high
humidity and corrosive
atmospheres
especially suited for changing
temperatures in continuous high
humidity

Code M06/G6 (0554 9913): PTFE
protective cap with condensate
drip hole 1.5 mm. 

Code M07/G7 (0554 0756): PTFE
protective cap with condensation
protection and condensate drip
hole 
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PTFE protective cap or
PTFE protective cap
with drip hole

Constant
temperatures
-> PTFE protective
cap with
condensation
protection
Changing
temperatures
-> PTFE protective
cap with drip hole
and condensation
protection: -> G7
filter

PTFE protective cap or
PTFE protective cap
with drip hole

PTFE protective
cap with
condensation
protection

PTFE protective cap 

fine
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B 3 Condensation protection

When installing the condensation protection, it is important to make sure
that the O-ring is not mounted on the clamping point of the testo 6610
probe M07 (see illustration). This is guaranteed when the filter tip extends
slightly over the condensation protection (recommended).

Installing condensation protection

Note:
When the “NO7” filter is ordered, the condensation protection is already
installed (above the PTFE protective cap with drip hole).

Position of the
O-ring

Clamping point

Condensation
protection 5 mm
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Humidity transmitters 

B 4 Adjustment/calibration and calibration certificates

4.1 Adjustment/calibration for testo 6621, testo 6651 and testo 6681

The Testo adjustment concept allows the entire signal chain from the
sensor signal (probe) via the digital signal (measurement transmitter
internal) to the analog signal (measurement transmitter output signal) to be
adjusted. For the adjustment of the signal chain sensor signal to digital
signal, a 1-point adjustment (offset correction) or a 2-point adjustment
(gradient correction) are available.

The measurement transmitters testo 6651 and 6681 have digital probes
whose adjustment information is stired in the internal store of the probe.
For this reason, both 1-point and 2-point adjustments can be carried out

on any housing (testo 6651 or 6681), e.g. in a calibration laboratory. Only
the respective probe is calibrated. 

The adjustment of the analog outputs, however, refers to the housing of
the measurement transmitter (testo 6651 and 6681) and is independent of
the connected probe.

Carrying out adjustment and Testo accessories:

Offset shift with 1-point adjustment Offset shift with 2-point adjustment

1-point adjustment: the most time is saved by
adjustment on site with a Testo portable
instrument

2-point adjustment with the reference options saline
pots (Testo accessory) or a humidity generator

AP

1

2

3

4

5

Deviation

after

before

Deviation

after

before

Working interval

11,3 %rF 75,3 %rF
1,5 h —> 1,5 h

(Salztöpfchen)

11,3 %rF 75,3 %rF
1,5 h —> 1,5 h

(Feuchtegenerator)

oder

Adjustment via

- testo 400/650 with adjustment adapter

- P2A software

- Operating menu

Adjustment via

- Djustment buttons (1, 2)

- P2A software

Adjustment using precise multimeter and
transfer of analog reference value to

- P2A software or

- Operating menu

1-point adjustment 2-point adjustment Analog adjustment
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The measurement parameter is adjusted to the reference value at the two
standard adjustment points 11.3 %RH and 75.3 %RH

In 2-point adjustment, the error is minimized over the entire humidity
range. 2-point adjustment is therefore recommended for large working
intervals, e.g. in drying processes.

The reusable Testo saline solutions 11.3 % and 75.3 %RH (0554 0660)
are very suitable for 2-point adjustment, alternatively, a humidity generator
can be used for humidity adjustment The deviation of the measurement signal from the

reference value dependent on the air humidity is shown in
this diagramm

Use suitable
adapters

Testo saline adjustment pots Order no. 0554.0660
Ill. 1- or 2-point adjustment with the Testo Huminator (humidity
generator) and the P2A software.

min. 1.5 h

11.3 %RH

min. 1.5 h

75.3 %RH

after

before

%RH

Deviation

11.3% 75.3%

In 1-point adjustment, the measurement value at the working point is
adjusted to the reference value by shifting the entire curve by the offset
value. There is therefore no deviation, at least at the working point.

The advantage of a 1-point adjustment is the good measurement result in
the working interval. However, the deviation can be all the greater, the
further the measurement is from the working point. For this reason, the 1-
point adjustment should only be used for a narrow measuring range (e.g.
cleanroom application, storage conditions etc.). The deviation of the
measurement signal from the reference value dependent on the

measurement parameter is shown in this diagramm. Since the Testo
transmitter has two output channels, an offset can be carried out for each
channel. This 1-point adjustment can be carried out with the reference
measuring instruments testo 400 or 650, even without the need for
software. 

Ill. 1-point adjustment on site, directly with the Testo reference measuring
instrument, without P2A software.

Ill. 1-point adjustment with the reference measuring instrument and the
P2A software.

testo 6621

Reference instrument
testo 400
testo 650

Adjustment
adapter
0554 6022

Reference probe
0636 9741

B 4 Adjustment/calibration and calibration certificates

4.1.1 1-point adjustment

4.1.2 2-point adjustment 

beforeWP

after

Working interval

WP = Working point

= Error at WP = Offset

%RH

Deviation
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B 4 Adjustment/calibration and calibration certificates

4.2 Calibration certificates

4.2.1 Certificates

ISO certificate DKD certificate

Testo offers calibration in accredited testo laboratories.

If requirements from the field of quality assurance are in the foreground
(ISO 9001, QS9000, GMP, FDA, HACCP,...), ISO calibration (laboratory
accredited according to ISO 17025) offers the ideal solution. If highest
reliability is required, for instance in production norms, for assessors,
official bodies and critical applications, DKD calibration is recommended

If the measuring instrument has a DKD certificate, you are entitled to carry
out internal ISO calibrations in the works with this DKD calibrated
reference instrument. The testo 6651 and testo 6681(with DKD certificate
and 1%RH measurement inaccuracy), for example, are thus suitable for
an internal works calibration laboratory.

testo 6651 and testo 6681 are delivered with a factory adjustment
certificate confirmation of the test on delivery). for higher certification
requirements, ISO and DKD certificates are also available.

For ISO/DKD certificates, the difference is made between (see also table
below)

- Standard certification:
prescribed calibration points

- Selective certification:
freely selectable calibration points

- Individual certification:
freely selectable calibration points and repair service

P
re

-d
et

er
m

in
ed

ca
lib

ra
tio

n 
po

in
ts

Fr
ee

ly
 s

el
ec

ta
bl

e
ca

lib
ra

tio
n 

po
in

ts

P
re

-d
et

er
m

in
ed

ce
rt

ifi
ca

te
 la

yo
ut

In
di

vi
du

al
 c

er
tif

ic
at

e
la

yo
ut

P
re

-d
et

er
m

in
ed

ca
lib

ra
tio

n 
la

be
l

In
di

vi
du

al
ca

lib
ra

tio
n 

la
be

l

Tr
an

sp
or

t s
er

vi
ce

E
xp

re
ss

 s
er

vi
ce

In
st

ru
m

en
t l

oa
n

se
rv

ic
e

R
ep

ai
r 

af
te

r
ac

ce
pt

ed
 q

uo
te

R
ep

ai
r 

w
ith

ou
t

qu
ot

e
ISO standard

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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B 4 Adjustment/calibration and calibration certificates

4.2.2 Temperature calibration

4.2.3 Humidity calibration

The calibration takes place as a comparative measurement in suitable
thermostats/temperature cabinets instead of with highly accurate
resistance thermometers or thermocouples.

Calibration point/range Order no.

DKD Selective -30 to +120°C 0520.0281

Standard -20/0/+60°C 0520.0261

ISO Selective -40 to +180°C 0520.0141

Standard -18/0/+60°C 0520.0151

Standard -8/0/+40°C 0520.0171

Standard -18/0°C 0520.0441

Standard 0/+60°C 0520.0442

Standard -18/+60°C 0520.0443

Standard -18°C 0520.0461

Standard 0°C 0520.0462

Standard +60°C 0520.0463

The calibration takes place in a two-pressure temperature-humidity
generator or in a temperature cabinet/huminator as a comparative
measurement with a highly accurate dewpoint mirror/humidity probe

Calibration point/range Order no.

DKD Selective 5 to 95 %RH at +25 °C 0520.0236

Selective 5 to 95 %RH at -18 to +70 °C 0520.0236

Selective 5 to 95 %RH at +70 to +90 °C 0520.0236

Standard 11.3/75.3 %RH at 25 °C 0520.0246

Standard 11.3/50.0/75.3 %RH at 25 °C 0520.0276

ISO Selective 5 to 95 %RH at +15 to +35 °C 0520.0066

Selective 5 to 95 %RH at -20 to +15 
and +35 °C to +80 °C 0520.0066

Standard 11.3/75.3 %RH at 25 °C 0520.0076

Standard 11.3/50.0/75.3 %RH at 25 °C 0520.0176
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geändert

B 5 Sensor

1 10

2

3
6

5

4

8

7

9

5.1 Sensor Testo humidity sensor

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.

Because of this design and the high level of process stability in Testo’s
production, it is possible to guarantee a measurement inaccuracy of
+/-2 %RH, optionally even +/-1 %RH. In addition to this, the Testo
humidity sensor excels above all through its well-known long-term
stability. This was impressively proven, for example, in an inter-laboratory
test in which several Testo humidity sensors were put through a number of
international calibration laboratories (PTB, NIST etc., cf. illustration), where
in the course of 5 years the +/-1 %RH limit was not exceeded, without the
need for readjustment

dielectric:  Er 

lower electrode 

upper electrode 

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 distance

International 5-year inter-laboratory
test of the Testo humidity sensor

5 10721 3 4 6 98Germany

PTB

04/96

08/96

France

CETIAT

10/96

10/96

USA

NIST

12/96

05/97

Italy

IMGC

07/97

10/97

England

NPL

09/98

09/98

Spain

INTA

10/98

10/98

Japan

JQA

03/99

04/00

Korea

KRISS

05/00

09/00

China

NRCCRM

10/00

12/00

Germany

PTB

03/01

08/01

Country

Institute

Arrival

Departure

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:46 Seite 45



46 www.testo.comwww.testo.comFurther information at

B 5 Sensor

5.2 Functionality of the testo 6681 with probe testo 6614 (heated sensor for high humidity applications)

PTFE protective cap

Probe length

Standard: 210 mm

optional: 80 to 800 mm

Ø 12 mm

additional Pt1000
Class A

for compensating the
“micro-climate”

Ø 3 mm

Length as humidity
probe

(cf. right)

hygrotest 650 HP -20/120

2 analog outputs

(0 to 20 mA, 4 to 20 mA,

0 to 1 V, 0 to 10 V), all 4-wire

Resistance heating

at the rear, constant

warming by 5 K

Testo humidity sensor

High humidity processes place highest demands

High moisture conditions prevail in many industrial processes, i.e. the
relative humidity is close to the 100% limit at which the air can no longer
hold the water and condensation is precipitated. A critical point in the
regulation chain is moisture measurement. High quality measurement
transmitters are today able to measure accurately even in the high
moisture range, however their reaction capability is severely reduced if the
probe works close to the dewpoint limit over hours and days.

The innovative Testo solution to the high humidity problem

In the testo 6681 and 6614, the testo humidity probe is heated at the rear,
so that a micro-climate is created around the probe (inside the PTFE
protective cap), which is constantly 5 Kelvin warmer than the actual
process conditions. As the psychrometric chart shows, this causes the
relative humidity at the moisture probe to sink from a range close to 100
%RH to a lower value, e.g. of 73%. In this range, the reaction speed is on
the one hand noticeably better than in the condensation range, and on
the other hand there is less risk of corrosion for the probe.

The actual process temperature is recorded by a separate, highly
accurate temperature probe Pt1000 class A. On this basis, the micro-
processor built into the measurement transmitter computes the actual
humidity conditions in the process. In addition to 4...20 mA (4-wire), the
versions 0 to 20 mA and 0 to 1/0 to 10 V are available as analog outputs.

e.g. 73% RH

Mist

“Micro-climate”
sensor conditions    
after heating

Process conditions
high humidity

100 %RH

x

5 K

T

[°C]

[g/kg]

Psychrometric chart (Mollier diagram)
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B 6 Physical principles

The testo 6681 und 6614 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 6681 uses a platinum resistance Pt 1000 for temperature
measurement. Resistance sensors are resistances which are temperature-
dependent. They conduct worse at higher temperatures, because the
resistance is higher at higher temperatures. They have a positive
temperature coefficient. They are particularly suited for use in humidity
measurement transmitters, as they combine good accuracy with a fast
reaction time and a wide temperature range. As they are clearly normed,
they are also exchangeable.

5.3 Temperature sensor (NTC = Negative Temperature Coefficient)

5.4 Temperature sensor (Pt 1000 Class A)

6.1 Water vapour partial pressure

Air is a mixture of different gases. Dry air is composed as follows:

6 Physical principles

Proportional volume in %

Proportional weight in %

Humid air of course, contains
water vapour as a further important
component; this is decisive. Water
vapour is only present in small
quantities in ambient air. The weight
proportion of the water vapour is
approximately 0.1% to 2%. 0,1%
bis 2%. In spite of this small
quantity of water present in the air,
the well-being of humans and the
quality of many technical processes
are in great measure dependent on
the humidity content.

Carbon dioxide
CO2

0.03%

other
components

Neon, Helium,
Krypton
0.02 %

Carbon dioxide
CO2

0.04%

Other
0.05 %

Oxygen O2
23.20 %

Argon Ar
1.28 %

Nitrogen N2
75.47 %

other
components

Neon, Helium,
Krypton
0.01 %

Nitrogen

Other
0.05%

Oxygen
O2

20.99%

78.03%

Nitrogen
N2

78.03%

0.93%
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Pgesamt
Pgesamt

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

Since all components are distributed evenly over the available space:

The proportional volume is therefore decisive, not the proportional
weight of a gas. For example, the partial pressure of nitrogen (with 78%
proportional volume) at a total pressure of 1013 mbar, is 790 mbar.

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

ptotal = Total pressure [mbar]
pN2 = Nitrogen partial pressure [mbar]
pO2 = Oxygen partial pressure [mbar]
pW = Water vapour partial pressure

ptotal = Total pressure [mbar]
ri = Proprtional space/volume of the partial gas 
pi = Partial pressure [mbar]

ptotal = Total pressure [mbar]
pt = Pressure of the dry air [mbar]
pW = Water vapour partial pressure [mbar]

pW = Water vapour partial pressure [mbar]
Td = Dewpoint temperature [°C]
U = Relative humidity [%rF]
pS = Saturated vapour pressure 

temperature-dependent, not pressure-
dependent = [mbar] C1, C2, C3
see chapter A3 13.2

ptotal = pN2 + pO2 + pW + ...

ptotal = pt + pW 

pw = pw  �    
U
100%

ptotal

ptotal
ptotal

pi = ri � ptotal 

ptotal = pair+ pwater

= Water vapour partial pressure  

The water vapour partial pressure describes the actual (momentary) water
vapour pressure in the humid air.

Note: in compliance with the VDI/VDE GMA, vapour pressure will in future be
denoted with the formula symbol e.

B 6 Physical principles
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6.2 Saturated vapour pressure

The saturated vapour pressure ps [mbar; hPa] describes the maximum
vapour pressure/vapour concentration/water vapour partial pressure at a
certain temperature. If a higher water vapour pressure (or lower
temperature) were present, condensation would be formed.

The example shows a saturated vapour pressure of 199 mbar at 60 °C.1

Coeffecients according to Magnus (DIN 50010)

Phase Process 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 1006.10780 17.08085 234.175

ps = Saturated vapour pressure [mbar]
T = Temperature [°C]
C1, C2, C3 see table

1
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Saturated vapour pressure [mbar]

B 6 Physical principles
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B 6 Physical principles

6.3 Relative humidity 

Relative humidity [%RH] is defined as the partial pressure ratio between
the existing water vapour partial pressure pw and the vapour saturated
pressure ps at the same air pressure and the same temperature, expressed
in percent. Relative humidity thus shows how many percent of the
maximum possible water vapour quantity is present in the air at the
moment. 

Relative humidity is expressed as a percentual value. According to this
definition, saturation is thus 100% relative humidity.

Application: Air conditioning technology, especially indoor climate

6.4 Dewpoint temperature

The dewpoint temperature [°Ctd] is the temperature at which water begins
to condense out of the air, i.e. the existing water vapour pressure p is then
the same as the water vapour saturated pressure pw. As the temperature
falls, the ability of the air to hold water decreases.

Application: In the dry range [trace humidity] (better resolution than %RH
scale), as well as for monitoring the avoidance of condensation
(process temperature remains above the dewpoint).

6.5 Absolute humidity [g/m³]

Absolute humidity [g/m³] is the water quantity present in a closed volume
of 1 m³.

Application: In drying processes as a unit for dehumidification .

6.6 Degree of humidity X or mix ratio

The degree of humidity X [g/kg] is defined as the ratio of the mass of the
water present in the air to the mass of the dry air.

Application: In air conditioning systems, e.g. optimum mixture of partial air
flows.

6.7 Wet bulb temperature

Wet bulb temperature is still a widely used humidity parameter. For this
reason, it is made available in the hygrotest 650 as a calculated
parameter.

Wet bulb temperature [°C;°F] is usually recorded with the help of a
psychrometer. This also measures the dry bulb temperature 
(= process temperature).

Classical design (psychrometer):
The measurement tip of the wet bulb thermometer is covered with a textile
(e.g. felt) and moistened with distilled water. Both thermometers are
situated in an air flow and are protected from radiated heat. Because of
the air flow, water evaporates, the temperature drops. This wet bulb
temperature, together with the dry temperature, is a unit for air humidity.
The air humidity can be determined with the help of a psychrometric table.
(see table)

Example: The dry bulb thermometer measures 22 °C, at the same time
the wet bulb termometer measures 19 °C. It therefore follows that the
psychrometric difference is 3 K, and the relative humidity thus amounts to
75 %RH.

Psychrometric table
relative air humidity in %

3

7522

Application: In air-conditioned chambers/cabinets and in conventional
measurement technology.

Air volume
Water weightAbsolute humidity

Degree of
humidity X

Mass water vapour
Mass dry air

Dry
thermo-
meter

°C

Psychrometric difference in K

0.5 6.55.53.52.51.5 4.5

U =  
pw � 100 [%RH]ps
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B 6 Physical principles

6.8 Psychrometric chart for air conditioning applications

Psychrometric charts are compact presentations of air conditions and apply to one pressure level respectively, usually at atmospheric pressure
(use in the field of air conditioning technology). 
The psychrometric chart shown here allows different humidity parameters (relative humidity [%RH] and degree of humidity [g/kg] ), as well as
temperature [°C] to be placed in relationship to each other. (Pressure-dependent psychrometric chart see Stationary Measurement Technology,
Compressed Air)

relative air humdity [%RH]

Degree of humidity [g/kg]

Winter operation (example)

Pre-heater

After-heater

adiabatic humidifier

Te
m

p
er

at
ur

e 
 [°

C
]

-20

-15

-10

-5

0

5

°C

0 1 2

10080604030 50 70
902010 15

1

3 4 5 6 7 8 9 10 g/kg

20%
15%

10%
5%1%

48

54

60

66

70

42

36

30

24

18

12

6

0

-6

-12

-18

60%

50%

40%

30%

70%

80%

90%
100%

-20
50 10 15 20 25 30 35 40 45

Summer operation (example)

Cooler
After-

heater

Comfort zone

On page 111 you will find an empty
psychrometric chart for your calculations.
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B 6 Physical principles

6.9 Temperature- and pressure-dependency of the humidity parameters

Example: 
Use of the psychrometric charts - example winter case/sommer case
The comfort zone (humans feel comfortable in this temperature and air
humidity range) is between 20 and 26 °C and between 30 and 65 %RH.
(for details. DIN 1946 and ASHRAE-Fundamentals (American Society of
Heating, Refrigerating and Air-Conditioning Engineers))

Winter case (example)
In order for the winter air, which is too cold and too dry, to be adapted to
the comfort zone, in winter operation the air must first be heated, then the
relative humidity is raised with the help of an adiabatic humidifier, for
example, and the air simultaneously cooled. The air is then re-heated in an
after-heater and is thus within the comfort zone (see psychrometric chart,
black arrows).

Summer case (example)
In order for the summer air, which is too warm and too moist, to be
adapted to the comfort zone, in summer operation the air temperature
must first be lowered with the help of a cooler. In doing so, the air humidity
also drops, as water condenses. The air is then re-heated with the help of
a after-heater. The air is now within the comfort zone (see psychrometric
chart, grey arrows).

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

For the pressure-dependency of humidity parameters cf. “Stationary
Measurement Technology, Compressed Air”, Chapter A3 12
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Notes
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C Differential pressure transmitters

Testo offers four transmitters for the stationary measurement of
differential pressure. The following is a rough allocation of the
transmitters to segments. Each transmitter is then decribed in detail.

The transmitters are designed for demanding applications in
cleanrooms, in drying processes and in building climate.

As a rule, pressure sensors are subject to a temperature and time-
dependent drift, which can have a negative effect on the
measurement results, and thus also on the processes. In order to
avoid this drift, the new Testo transmitters for differential pressure
carry out a cyclic automatic zero-point adjustment. This guarantees

high precision and long-term stability. Testo also offers the cleanroom-
conform panel version testo 6383 and the industrial version testo
6381as special models, both of which can additionally measure
temperature and humidity.

The following overview shows the Testo-developed differential
pressure transmitters:

C1 Overview of versions and applications

Areas of application

testo 6351

testo 6381

Building climate Cleanroom and filling processes Cleanroom and drying processes

P
ro

ce
ss

 r
eq

ui
re

m
en

t

testo 6321

testo 6383

Cleanrooms
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testo 6385 / 6384 / 6381 / 6351 / 6321

C1 Differential pressure transmitters

testo 6351 testo 6381testo 6321 testo 6383

Parameter

Meas. range
selectable between...

Housing

Networking via
Ethernet

Area of application

Usual installation 
site in cleanroom 

Differential pressure,
humidity/temperature

10 Pa to10 hPa

Flat stainless steel housing
(panel design)

Integration of transmitter in
existing system.

Differential pressure
monitoring in cleanrooms
(testo 6384 only:
simultaneous measurement of
temperature and humidity

Critical zone:
Flush installation in cleanroom
wall

Differential pressure,
humidity/pressure (optional),
flow velocity, volume flow

10 Pa to 1000 hPa

Metal housing

Integration of transmitter in
existing system.
Integration of transmitter in
measurement data monitoring
system, such as testo Saveris

Differential pressure monitoring
in filling processes, spray-
painting plants

Differential pressure monitoring
between cleanrooms (optional:
simultaneous measurement of
temperature and humidity)

Normal zone or outside zone

Differential pressure, flow
velocity, volume flow

50 Pa to 2000 hPa

Plastic housing

Integration of transmitter in
existing system.
Integration of transmitter in
measurement data monitoring
system, such as testo Saveris

Differential pressure
monitoring in filling processes

Critical air conditioning
technology (VAC systems)

Normal zone or outside zone

Differential pressure

100 Pa to 2000 hPa

Plastic housing

Building climate:
Industrial and commercial
buildings, e. g. in production and
storage
Office and adminstrative buildings,
salesrooms and exhibition halls,
museums and libraries, schools,
hotels, hospitals etc.

Not for use in cleanrooms
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The differential pressure transmitter testo 6383 was
developed specially for monitoring low differential
pressures in the measuring range from 10 Pa to 10 hPa.
In cleanroom technology, the maintenance of positive
pressure prevents the entry of contaminated air in critical
zones. Thanks to an optional internal or external probe
from the probe series 6610, the additional recording of
humidity and temperature with one instrument is also
possible.

The testo 6383 is particularly outstanding thanks to the
automatioc zero-point adjustment which ensures high
accuracy and long-term stability.

The integrated self-monitoring and early warning function
also guarantees the operator high system availability.

Areas of application:

• Monitoring positive and negative pressure in
cleanrooms, operating theatres and isolation rooms 

• Optional monitoring of humidity and temperature in
cleanrooms

• Measurement of differential pressure; optional:
humidity and temperature

• Automatic zero-point adjustment guarantees high,
temperature-independent accuracy and long-term
stability

• Low measurement range up to 10 Pa ensures highest
precision at lowest pressures

• Flat housing allows flush surface integration in the
cleanroom wall

• Display with multi-language operating menu and
optical alarm display

• Ethernet, relay and analog outputs allow optimum
integration into individual automation systems

• Self-monitoring of the transmitter and early warning
function guarantee high system availablity

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

• Scalability of ±50 percent of the measuring range final
value and free scalability within the measuring range

• Configurable alarm management with adjustable
response delay and alarm acknowledgement

C2 2 Differential pressure transmitter in cleanroom-conform panel design

1 Description
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testo 6383

C2 2 Technical data

2 Technical data

* Measurement inaccuracy according to GUM. For differential pressure: 0.5% of
measurement range final value ±0.3 Pa; For humidity: Additional humidity-dependent
inaccuracy contribution +0.007 * MW (in %RH). GUM (Guide to the Expression of
Uncertainty in Measurement): ISO guideline for the determination of measurement
inaccuracy, in order to make measurements comparable worldwide. The following
inaccuracies are used for the determination: hysteresis, linearity, reproducibility, long-term
stability (only for differential pressure), adjustment site/factory calibration, test site.

Operation temperature -5 to +50 °C / +23 to +122 °F

Storage temperature -20 to +60 °C / -4 to +140 °F

Process temperature -20 to +65 °C / -4 to +149 °F

With / without
display

Differential pressure

Parameters

Measuring range 0 to 10 Pa
0 to 50 Pa
0 to 100 Pa
0 to 500 Pa
0 to 10 hPa 

-10 to +10 Pa
-50 to +50 Pa 
-100 to +100 Pa
-500 to +500 Pa
-10 to +10 hPa

Measurement uncertainty* ±0,3% of measurement range final value
±0.3 Pa
Temperature gain drift: 0.02% of
measuring range per Kelvin deviaton
from nominal temperature 22 °C
Zero point drift: 0% (thanks to cyclic
zero-point adjustment)

Selectable units Differential pressure in Pa, hPa, kPa,
mbar, bar, mmH2O, kg/cm2, PSI, inch
HG, inch H2O

Sensor Piezoresistive sensor

Autom. Zero-point
adjustment

via magnetic valve
Frequency adjustable: 15 sec, 30 sec, 1
min, 5 min, 10 min

Overload Measuring range Overload

0 to 10 Pa 20000 Pa
0 to 50 Pa 20000 Pa
0 to 100 Pa 20000 Pa
0 to 500 Pa 20000 Pa
0 to 10 hPa 200 hPa
-10 to 10 Pa 20000 Pa
-50 to 50 Pa 20000 Pa
-100 to 100 Pa 20000 Pa
-500 to 500 Pa 20000 Pa
-10 to 10 hPa 200 hPa

Subject to change without notice.

Supply

Analog outputs

Other outputs

Meas. cycle 1/sec

Quantity Standard:  1; 
with optional humidity probe:  3

Scaling Differential pressure: scalable ±50% of
measuring range final value;
freely scalable within measuring range

Resolution 12 bit

Max. load max. 500 Ω

Humidity/temperature optional

Parameters

Probe

Type

Parameters

Measurement
 uncertainty*

%RH / °C/°F / °Ctd / °Ftd / g/kg / gr/lb / g/m3 / gr/ft³ / ppmV / °Cwb /
°Fwb / kJ/kg / mbar / inch H2O / °Ctm (H2O2)/°Ftm (H2O2) / % Vol

for deviations from media  temp. ±25 °C:±0.02 %RH/K

Meas. range

Humidity /
trace humidity

Humidity

Dewpoint

Temperature

Temp. at
+25°C /
+77°F

Inputs/outputs

Output type 0/4 to 20 mA (4-wire) (24 VAC/DC)
0 to 1/5 to 10 V (4-wire) (24 VAC/DC)

Ethernet Optional

Relay Optional: 4 relays (free allocation to
measurement channels or as collective
alarm in operating menu/P2A), up to 250
VAC/3A (NO or NC)

Digital Mini-DIN for P2A software

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

Integrated
probe

testo 6612 testo 6613 testo 6614 testo 6615 testo 6617

Channel Channel Duct
heated

Cable
trace
 humidity

Cable with
cover
electrode
monitoring

Integrated
probe testo 6612 testo 6613 testo 6614 testo 6615 testo 6617

±1.0 %RH for 0 to 90 %RH / 
±1.4 %RH for 90 to 100 % RH

±1.0 %RH for
0 to100 %RH

±1.2 %RH for
0 to 90 %RH / 
±1.6 %RH for

90 to 100 %RH

±1 K at 
0 °Ctd

±2 K at 
-40°Ctd
±4 K at
-50 °Ctd

±0.15 °C / 32.2 °F 
Pt1000 1/3 Class B

±0.15 °C/
32.2 °F 

Pt100 1/3
Class B

±0.15 °C/
32.2 °F 

Pt1000 1/3
Class B

0 to 100 %RH -60 to +30 °C td 0 to 100 %RH

-20 to +70 °C
-4 to +158 °F

-30 to +150 °C
-22 to +302 °F

-40 to +180 °C
-40 to +356 °F

-40 to +120 °C
-40 to +248 °F

-40 to +180 °C
-40 to +356 °F

Display

Model

Miscellaneous

Display optional: 3-line LCD with 
multi-language operating menu

0,1 %RH

0,01 °C / 0,01 °F

General technical data

Material Front plate stainless steel, housing
plastic

Dimensions without humidity/temperature: 
246 x 161 x 47 mm
with humidity/temperature: 
396 x 161 x 78 mm

Resolution

Differential pressure

Humidity

Temperature

Protection class IP 65

Weight Version without humidity: 0.9 kg;
Version with integrated humidity
probe:1.35 kg; version with preparation
for external humidity probe: 1.26 kg

0 to 10 Pa 0,1 Pa
0 to 50 Pa 0,1 Pa
0 to 100 Pa 0,1 Pa
0 to 500 Pa 0,1 Pa
0 to 10 hPa 0,01 hPa
-10 to 10 Pa 0,1 Pa
-50 to 50 Pa 0,1 Pa
-100 to 100 Pa 0,1 Pa
-500 to 500 Pa 0,1 Pa
-10 to 10 hPa 0,01 hPa

Measuring range Resolution

Operating conditions
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C2 Connection plan and technical drawings

4 Technical drawings

3 Connection plan
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Notes
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The differential pressure transmitter testo 6381 was
developed specially for monitoring differential pressure in
the measuring range from 10 Pa to 1000 hPa. In
cleanroom technology, the maintenance of positive
pressure prevents the entry of contaminated air. In order
to keep the cleanroom conditions constant, the
transmitter additionally calculates the parameters volume
flow and flow velocity from the measured differential
pressure. Thanks to an optional probe from the probe
series 6610, the additional recording of humidity and
temperature with one instrument is also possible.

The testo 6381 is particularly outstanding thanks to the
automatioc zero-point adjustment which ensures high
accuracy and long-term stability.

The integrated self-monitoring and early warning function
also guarantees the operator high system availability.

Areas of application:

• Differential pressure monitoring between cleanrooms;
optional: simultaneous measurement of ambient
temperature and humidity

• Monitoring drying processes 

• Differential pressure measurement in filling processes
and spray-painting systems

• Measurement of differential pressure, flow velocity,
volume flow; optional: humidity and temperature

• Automatic zero-point adjustment guarantees high,
temperature-independent accuracy and long-term
stability

• Low measurement range up to 10 Pa ensures very
high precision at lowest pressures

• The robust metal housing protects from tough
ambient conditions

• Display with multi-language operating menu and
optical alarm display

• Ethernet, relay and analog outputs allow optimum
integration into individual automation systems

• Self-monitoring of the transmitter and early warning
function guarantee high system availablity

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

• Scalability of ±50 percent of the measuring range final
value and free scalability within the measuring range

• Configurable alarm management with adjustable
response delay and alarm acknowledgement

C3 Differential pressure transmitter with humidity/temperature option

1 Description
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testo 6381

C3 Technical data

2 Technical data

Supply

Analog outputs

Other outputs

Meas. cycle 1/sec

Quantity Standard:  1; 
with optional humidity probe:  3

Scaling Differential pressure: scalable ±50% of
measuring range final value;
freely scalable within measuring range

Resolution 12 bit

Max. load max. 500 Ω

Humidity/temperature optional

Parameters

Probe

Type

Parameters

Measurement
 uncertainty*

%RH / °C/°F / °Ctd / °Ftd / g/kg / gr/lb / g/m3 / gr/ft³ / ppmV / °Cwb /
°Fwb / kJ/kg / mbar / inch H2O / °Ctm (H2O2)/°Ftm (H2O2) / % Vol

for deviations from media  temp. ±25 °C:±0.02 %RH/K

Meas. range

Humidity /
trace humidity

Humidity

Dewpoint

Temperature

Temp. at
+25°C /
+77°F

Inputs/outputs

Output type 0/4 to 20 mA (4-wire) (24 VAC/DC)
0 to 1/5 to 10 V (4-wire) (24 VAC/DC)

Ethernet Optional

Relay Optional: 4 relays (free allocation to
measurement channels or as collective
alarm in operating menu/P2A), up to 250
VAC/3A (NO or NC)

Digital Mini-DIN for P2A software

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

Wall

testo 6612testo 6611 testo 6613 testo 6614 testo 6615 testo 6617

Channel Channel Duct
heated

Cable
trace
 humidity

Cable with
cover elec-
trode
monitoring

testo 6611 testo 6612 testo 6613 testo 6614 testo 6615 testo 6617

±1.0 %RH for 0 to 90 %RH / 
±1.4 %RH for 90 to 100 % RH

±1.0 %RH for
0 to100 %RH

±1.2 %RH for
0 to 90 %RH / 
±1.6 %RH for

90 to 100 %RH

±1 K at
0 °C td
±2 K at

-40 °C td
±4 K at

-50 °C td

±0,15 °C/
32,2 °F 

Pt1000 1/3 Class B

±0.15 °C/
32.2 °F 

Pt100 1/3
Class B

±0,15 °C/
32,2 °F 

Pt1000 1/3
Class B

0 to 100 %RH -60 to +30 °C
td

0 to 100 %RH

-20 to +70 °C
-4 to +158 °F

-30 to +150 °C
-22 to +302 °F

-40 to +180 °C
-40 to +356 °F

-40 to +120 °C
-40 to +248 °F

-40 to +180 °C
-40 to +356 °F

Differential pressure

Parameters

Measuring range 0 to 10 Pa
0 to 50 Pa
0 to 100 Pa
0 to 500 Pa
0 to 10 hPa
0 to 50 hPa
0 to 100 hPa
0 to 500 hPa
0 to 1000 hPa

-10 to 10 Pa
-50 to 50 Pa
-100 to 100 Pa
-500 to 500 Pa
-10 to 10 hPa
-50 to 50 hPa
-100 to 100 hPa
-500 to 500 hPa
-1000 to 1000 hPa

Measurement uncertainty* ±0,5% of measurement range final value
±0.3 Pa
Temperature gain drift: 0.02% of
measuring range per Kelvin deviaton
from nominal temperature 22 °C
Zero-point: 0% (thanks to cyclic zero-
point adjustment)

Selectable units Differential pressure in Pa, hPa, kPa,
mbar, bar, mmH2O, kg/cm2, PSI, inch
HG, inch H2O
calculated parameters: volume flow in
m3/h, l/min, Nm3/h, Nl/min
Flow velocity in m/s, ft/min

Sensor Piezoresistive sensor

Autom. Zero-point
adjustment

via magnetic valve
Frequency adjustable: 15 sec, 30 sec, 1
min, 5 min, 10 min

Overload

* Measurement inaccuracy according to GUM.
For differential pressure: ±0.8% of measuring range final value ±0.3 Pa
For humidity: Additional humidity-dependent inaccuracy contribution
+0.007 * MW (in %RH).
GUM (Guide to the Expression of Uncertainty in Measurement):
ISO guideline for the determination of measurement inaccuracy, in order to make
measurements comparable worldwide.
The following inaccuracies are used for the determination:
- Hysteresis
- Linearity
- Reproducibility
- Long-term stability (only for differential pressure)
- Adjustment site/factory calibration
- Test site

Measuring range Overload

0 ... 10 Pa 0,1 Pa
0 ... 50 Pa 0,1 Pa
0 ... 100 Pa 0,1 Pa
0 ... 500 Pa 0,1 Pa
0 ... 10 hPa 0,01 hPa
0 ... 50 hPa 0,01 hPa
0 ... 100 hPa 0,1 hPa
0 ... 500 hPa 0,1 hPa
0 ... 1000 hPa 1 hPa
-10 ... 10 Pa 0,1 Pa
-50 ... 50 Pa 0,1 Pa
-100 ... 100 Pa 0,1 Pa
-500 ... 500 Pa 0,1 Pa
-10 ... 10 hPa 0,01 hPa
-50 ... 50 hPa 0,01 hPa
-100 ... 100 hPa 0,1 hPa
-500 ... 500 hPa 0,1 hPa
-1000 ... 1000 hPa 1 hPa
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+

-

CH1 CH2 CH324V

1

20-30 V
AC/DC

0V

C3 Technical drawings

4 Technical drawings

3 Allgemeine Technische Daten / Anschlussbelegung

Operation temperatureWith / without
display

-5 to 50 °C / 23 to 122 °F

Storage temperature -20 to 60 °C / -4 to 140 °F

Process temperature -20 to +65 °C / -4 to +149 °F

Operating conditions

Display

Model

Miscellaneous

Display optional: 3-line LCD with 
multi-language operating menu

0,1 %RH

0,01 °C / 0,01 °F

General technical data

Material Metal housing

Dimensions 162 x 122 x 77 mm

Resolution

Differential pressure

Humidity

Temperature

Measuring range Resolution

Protection class IP 65

EMC EU guideline 2004/108/EC

Weight 1.96 kg; optional: Ethernet intermediary
layer 0.61 kg

0 to 10 Pa 0,1 Pa
0 to 50 Pa 0,1 Pa
0 to 100 Pa 0,1 Pa
0 to 500 Pa 0,1 Pa
0 to 10 hPa 0,01 hPa
0 to 50 hPa 0,01 hPa
0 to 100 hPa 0,1 hPa
0 to 500 hPa 0,1 hPa
0 to 1000 hPa 1 hPa
-10 to 10 Pa 0,1 Pa
-50 to 50 Pa 0,1 Pa
-100 to 100 Pa 0,1 Pa
-500 to 500 Pa 0,1 Pa
-10 to 10 hPa 0,01 hPa
-50 to 50 hPa 0,01 hPa
-100 to 100 hPa 0,1 hPa
-500 to 500 hPa 0,1 hPa
-1000 to 1000 hPa 1 hPa
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The differential pressure transmitter testo 6351 was
developed specially for monitoring differential pressure in
the measuring range from 50 Pa to 2000 hPa. In
cleanroom technology, the maintenance of positive
pressure prevents the entry of contaminated air. In order
to keep the cleanroom conditions constant, the
transmitter additionally calculates the parameters volume
flow and flow velocity from the measured differential
pressure.

The testo 6351 is particularly outstanding thanks to the
automatioc zero-point adjustment which ensures high
accuracy and long-term stability.

The integrated self-monitoring and early  warning  function
also guarantees the operator high system  availability.

Areas of application:

• Differential pressure monitoring between cleanrooms

• Differential pressure monitoring in filling processes

• Monitoring differential pressure, volume flow and flow
velocity in critical air conditioning technology (VAC
systems)

• Measurement of differential pressure, flow velocity
and volume flow

• Automatic zero-point adjustment guarantees high,
temperature-independent accuracy and long-term
stability

• Plastic housing

• Display with multi-language operating menu and
optical alarm display

• Ethernet, relay and analog outputs allow optimum
integration into individual automation systems

• Self-monitoring of the transmitter and early warning
function guarantee high system availablity

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

• Scalability of ±50 percent of the measuring range final
value and free scalability within the measuring range

• Configurable alarm management with adjustable
response delay and alarm acknowledgement

C4 Differential pressure transmitters with high accuracy and long-term stabilty

1 Description
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testo 6351

C4 Technical data

2 Technical data

Operating temperatureWith / without
display

-5 to +50 °C / +23 to +122 °F

Storage temperature -20 to +60 °C / -4 to +140 °F

Process temperature -20 to +65 °C / -4 to +149 °F

Operating conditions

Supply

Display

Differential pressure Analog outputs

Other outputs

Model

Miscellaneous

Display Optional: 3-line LCD with 
multi-language operating menu

Parameters

Measuring range 0 to 50 Pa
0 to 100 Pa
0 to 500 Pa
0 to 10 hPa
0 to 50 hPa
0 to 100 hPa
0 to 500 hPa
0 to 1000 hPa
0 to 2000 hPa

-50 to 50 Pa
-100 to 100 Pa
-500 to 500 Pa
-10 to 10 hPa
-50 to 50 hPa
-100 to 100 hPa
-500 to 500 hPa
-1000 to 1000 hPa
-2000 to 2000 hPa

Measurement uncertainty* ±0,8% of measurement range final value
±0.3 Pa
Temperature gain drift: 0.02% of
measuring range per Kelvin deviaton
from nominal temperature 22 °C
Zero point drift: 0% (thanks to cyclic
zero-point adjustment)

Selectable units Differential pressure in Pa, hPa, kPa,
mbar, bar, mmH2O, kg/cm2, PSI, inch
HG, inch H2O
Calculated variables: Volume flow in
m3/h, l/min, Nm3/h, Nl/min
Flow velocity in m/s, ft/min

Sensor Piezoresistive sensor

Autom. Zero-point
adjustment

via magnetic valve
Frequency adjustable: 15 sec, 30 sec,
1 min, 5 min, 10 min

Meas. cycle 1/sec

Quantity 1

Scaling Differential pressure: scalable ±50% of
measuring range final value;
freely scalable within measuring range

Resolution 12 bit

Max. load max. 500 Ω

Overload capacity

Inputs/outputs

Output type 0/4 to 20 mA (4-wire) (24 VAC/DC)
0 to 1/5 to 10 V (4-wire) (24 VAC/DC)

Ethernet Optional with Ethernet module

Relay Optional: 4 relays (free allocation to
measurement channels or as collective
alarm in operating menu/P2A), up to 250
VAC/3A (NO or NC)

Digital Mini-DIN for P2A software

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

General technical data

Material Plastic housing

Dimensions 162 x 122 x 77 mm

Weight 0.7 kg; optional: Ethernet intermediary
layer 0.6 kg

Resolution

* Measurement inaccuracy according to GUM: ±0.8% of measurement range final
value ±0.3 Pa
GUM (Guide to the Expression of Uncertainty in Measurement):
ISO guideline for the determination of measurement inaccuracy, in order to make
measurements comparable worldwide.
The following inaccuracies are used for the determination:
– Hysteresis
– Linearity
– Reproducibility
– Long-term stability
– Adjustment site/factory calibration
– Test site

Protection class IP 65

EMC EU guideline 2004/108/EC

Measuring range Overload

0 to 50 Pa 20000 Pa
0 to 100 Pa 20000 Pa
0 to. 500 Pa 20000 Pa
0 to 10 hPa 200 hPa
0 to 50 hPa 750 hPa
0 to 100 hPa 750 hPa
0 to 500 hPa 2500 hPa
0 to 1000 hPa 2500 hPa
0 to 2000 hPa 2500 hPa
-50 to 50 Pa 20000 Pa
-100 to 100 Pa 20000 Pa
-500 to 500 Pa 20000 Pa
-10 to. 10 hPa 200 hPa
-50 to 50 hPa 750 hPa
-100 to 100 hPa 750 hPa
-500 to 500 hPa 2500 hPa
-1000 to 1000 hPa 2500 hPa
-2000 to 2000 hPa 2500 hPa

Measuring range Resolution

0 to 50 Pa 0,1 Pa
0 to 100 Pa 0,1 Pa
0 to 500 Pa 0,1 Pa
0 to 10 hPa 0,01 hPa
0 to 50 hPa 0,01 hPa
0 to 100 hPa 0,1 hPa
0 to 500 hPa 0,1 hPa
0 to 1000 hPa 1 hPa
0 to 2000 hPa 1 hPa
-50 to 50 Pa 0,1 Pa
-100 to 100 Pa 0,1 Pa
-500 to 500 Pa 0,1 Pa
-10 to 10 hPa 0,01 hPa
-50 to 50 hPa 0,01 hPa
-100 to 100 hPa 0,1 hPa
-500 to 500 hPa 0,1 hPa
-1000 to 1000 hPa 1 hPa
-2000 to 2000 hPa 1 hPa
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+ - + - + - + -

+

-

CH1 CH2 CH324V

1

77

12
2

162

a b

C4 Connection plan and technical drawings

3 Connection plan

4 Technical drawings
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A differential pressure transmitter with a good
price/performance ratio for applications in air conditioning
and ventilation technology. The automated building
services must always be monitored precisely, whereby the
requirements placed on the measuring technology are
increased. testo 6321 fulfills these requirements by
ensuring the best possible system function, optimization
of the climatic conditions and energy savings by means of
highly accurate measurement, stable over the long-term,
of the differential pressure.

Areas of application:

• Industrial and commercial buildings, e.g. in production
and storage

• Offices and administrational buildings

• Sales areas and exhibition halls

• Museums and libraries

• School buildings, hotels, clinics etc.

• Piezoresistive measuring cells in the measuring 
range of 100 Pa to 2 bar

• Freely scalable: ±50% of measuring range final value

• Magnetic valve for automatic zero-point adjustment

• External interface for parameterization, adjustment and
analysis (P2A)

• Accuracy ±1.2 % of measuring range + intrinsic error
of 0.3 Pa – valid for zeroing cycle of 60 sec/nominal
temperature +22 °C

• Diverse analog outputs and measuring ranges

• Display optional

• Freely scalable within measuring ranges

C5 Differential pressure transmitter for building climate

1 Description

Further information at68 www.testo.comwww.testo.com

testo 6321
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C5 Technical data

2 Technical data

Supply

Display

Differential pressure

Analog outputs

Additional outputs

Housing

Miscellaneous

Display 1-line LCD (optional)

Parameters

Meas. range 0 to 100 Pa
0 to 10 hPa
0 to 20 hPa
0 to 50 hPa
0 to 100 hPa
0 to 500 hPa
0 to 1000 hPa
0 to 2000 hPa

-100 to 100 Pa
-10 to 10 hPa
-20 to 20 hPa
-50 to 50 hPa
-100 to 100 hPa
-500 to 500 hPa
-1000 to 1000 hPa
-2000 to 2000 hPa

Meas. cycle 1/sec

Resolution 12 bit

Accuracy of analog
outputs

0 to 1 V ±2,5 mV
0 to 5 V ±12.5 mV
0 to 10 V ±25 mV
4 to 20 mA ±0.05 mA

Max. load 500 Ω

Overload capacity Meas. range Overload
0 to 100 Pa 20,000 Pa
0 to 10 hPa 200 hPa
0 to 20 hPa 200 hPa
0 to 50 hPa 750 hPa
0 to 100 hPa 750 hPa
0 to 500 hPa 2500 hPa
0 to 1000 hPa 2500 hPa
0 to 2000 hPa 2500 hPa
-100 to 100 Pa 20,000 Pa
-10 to 10 hPa 200 hPa
-20 to 20 hPa 200 hPa
-50 to 50 hPa 750 hPa
-100 to 100 hPa 750 hPa
-500 to 500 hPa 2500 hPa
-1000 to 1000 hPa 2500 hPa
-2000 to 2000 hPa 2500 hPa

Inputs and outputs

Output type 0 to 1/5/10 V (4-wire)
4 to 20 mA (4-wire)

Other analog outputs Mini-DIN for P2A software (adjustment
and parameterization software)

Voltage supply 20 to 30 V AC/DC

Current consumption 300 mA

General

Material/ 
colour

ABS/ 
pure white (RAL 9010) or light grey

Weight approx. 160 g

Resolution Meas. range Resolution
0 to 100 Pa 0.1
0 to 10 hPa 0.01
0 to 20 hPa 0.01
0 to 50 hPa 0.01
0 to 100 hPa 0.1
0 to 500 hPa 0.1
0 to 1000 hPa 0.001
0 to 2000 hPa 0.001
-100 to 100 Pa 0.1
-10 to 10 hPa 0.01
-20 to 20 hPa 0.01
-50 to 50 hPa 0.01
-100 to 100 hPa 0.1
-500 to 500 hPa 0.1
-1000 to 1000 hPa 0.001
-2000 to 2000 hPa 0.001

Humidity (sensors) 0 to 90% RH

Temperature (sensors) -5 to +50 °C

Storage temperature -40 to +80 °C

* Measurement inaccuracy according to GUM: ±1.2% of measuring range final value
±0.3 Pa
GUM (Guide to the Expression of Uncertainty in Measurement):
ISO guideline for the determination of measurement uncertainty, in order to make
measurement results comparable worldwide.
The following variables are taken into account in determining uncertainty:
- Hysteresis - Long-term stability
- Linearity - Adjustment site/works calibration
- Reproduceability - Test site

Protection class IP 65   
only if the transmitter is wired and/or
sealing plugs are inserted

EMC EC Directive: 2004/108/EC

Automatic
zero-point adjustment

Every 60 seconds in the factory setting

Operating conditions

Measurement inaccuracy* ±1.2% of measuring range final value ±0.3
Pa
Temperature gain drift: 0.05% of measuring
range per Kelvin deviation from nominal
temperature 22 °C
Zero-point drift: 0% (due to cyclic zero-point
adjustment)

Sensor Piezoresistive sensor

Autom. zero-point adjustment via magnetic valve

www.testo.comwww.testo.com
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testo 6340

C6 1 Differential pressure transmitter testo 6340

1 Description

The testo 6340 was optimized specially for the measurement of differential
pressures <50 Pa, such as those occuring in cleanrooms, for example.
Thanks to the Testo differential pressure sensor, it is possible to record dif-
ferential pressures in the range from 0 to +10 Pa 

(testo 6342 /6344: 0 to +50 Pa) highly accurately.
In addition to this, in the models testo 6341/6343 with the integrated
automatic zero-point calibation, any zero-point drift is avoided. The mag-
netic valve mechanism also guarantees overload protection from short-
term pressure peaks.

The differential pressure measuring cell of the measurement transmitter
testo 6340 works completely without friction and wearing. In the middle of
the concentrically corrugated copper-beryllium membrane is a core, mag-
netically coated on both sides. Its displacement changes the inductivity of
the two coils L1 and L2 extremely sensitively.

The advantages of this sensor design are:

• completely free from friction and wear

• Membrane extremely zero-point stable (no deformation)

• Membrane displacement changes the inductivity of the two coils L1
and L2 extremely sensitively, providing highest measurement accu-
racy.

1.1 Design of the inductive differential pressure sensor

Differential pressure measurement transmitters in the low Pascal range are
often damaged or destroyed by short-term pressure peaks such as the
opening of a door to the cleanroom. Testo 6341 and testo 6343 have a
unique overload protection mechanism, which works as follows: As soon
as more than 130% of the measurement range is registered, the magnetic
valves close in a few milliseconds and the sensor is ventilated on both
sides. This isolates the sensor from the pressure peak, thus protecting it.
After a few seconds the magnetic valves re-open to the process. If the
measurement is still over 130% of the measurement range, the magnetic
valves immediately close again. This is repeated until the process differen-
tial pressure normalizes again.

The result of this unique technology is an optimum protection of the
measurement system.

1.2 Overload-proofness of testo 6341 and testo 6343

Coil L 1

Coil L 2

Pressure connection P1

Pressure connection P2

Core magnetically coated
on both sides

Copper-beryllium membrane

Differential
pressure
[Pa]

At a differential pressure >130% of the measuring range, the
magnetic valves are closed to the process: no damage!

Differential pressure peak (often up
to more than 1000 Pa!) destroys
other differential pressure measuring
instruments, however not the testo
6341/43

Time
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C6 2 Application cleanroom security

The precise measurement of differential pressure allows the air flow
between neighbouring cleanrooms to be regulated (see illustration below).

Air generally flows from higher to lower pressure. In order to achieve
highest air quality in the critical zone, P1 must be greater than P2 and P3,
see illustration. Particle-contaminated air thus never flows from the normal
or outside zone into the critical zone. In addition to cleanrooms, typical
areas of application are hospitals (overpressure in operating theatres,
underpressure in isolation wards) as well as the maintenance of overpres-
sure in pharmaceutical or foodstuff filling systems.

For cleanrooms, the international
norm ISO 14644-4 defines which
pressure differences must exist
between the individual cleanrooms:
5 to 20 Pa.

As far as is possible, the differetial pressure is not measured directly
between the rooms, as the pressure values otherwise start to fluctuate.
Instead, the pneumatic  +  -connections are laid to the rooms (positioned
close to the ceiling), while the pneumatic   -  -connections are connected
to each other ("pneumatic zero-potenzial"). (cf. illustration)

All room pressures (  +  -connections) thus have the same reference
potential.

Air input viaHEPA / ULPA filter / 
laminar flow boxes

Exhaust air

(50 to 500 air turnover / h)

Critical
Zone

Normal
ZoneP3

P1 P2 P3> >

Outside
zone

P2 P1

The
contaminated air from flowing
into a more pure zone

differential pressure prevents

++

Cleanroom 1 Cleanroom 2

-

6340 6340 6340

+

Cleanroom 3

dP
[Pa]

e.g. 5 Pa

e.g. 20 Pa
e.g. 15 Pa

Zero potential

Critical zone

Normal zone

ISO 14644-4 : 5 Pa to 20 Pa
Practice values:  5 Pa to 45 PaBarometric

outside pressure 

= “Zero potential”
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testo 6340

C6 3 Ordering options

without display with display

with automatic zero-
point adjustment

testo 6341/6343

testo 6342/6344

all values possible bet-
ween -1000 to+1000
mbar 

other measuring range
Special versions
based on ....

as above, but mini-
mum range 
-50 to +50 Pa

- other pressure con-
nections

- metal housing (IP 65)
for 6341/43

- other cable inputs
- RS232 

(only 6341/43)
- 230/115 VAC-

supply
- better accuracy

(0.35 Pa + 0.2 % of
fv)

- other time constant
- output not linear

(root function)
for flow-through
applications

other

testo 6341 testo 6343

testo 6342 testo 6344without automatic
zero-point adjustment

Versions of all four types aresummarized under the description
“testo 6349”

Option testo 6349:
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C 4 Technical data

Zero-point drift none (automatic zero-point calibration) 0.5% of final value/year

Hysteresis 0.1 % of final value 0.1 % of final value

Supply 24 VDC (20.5 to 28.5 VDC); 230/110 VAC on request 24 VDC (20.5 to 28.5 VDC); 230/110 VAC on request

Output parameter linear to the differential pressure linear to the differential pressure

Output signal / load 4 to 20 mA (load max. 500 Ohm); 0 to 20 mA /0 to 10 V settable by customer; 4 to 20 mA  (load max. 500 Ohm)
RS232 on request

Time constant/damping 0/1/2.5/5/10/20/30/40 sec., settable by customer, standard setting 2.5 sec. on request settable ex-works standard setting 2 sec.

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

Storage temperature -10 to +70 °C (+14 to +158 °F) -10 to +70 °C (+14 to +158 °F)

Protection class IP 65 with electrical and pressure lines installed IP 65 with electrical and pressure lines installed

Cable screw fittings 2 x PG9 2 x PG7

Pressure connections 2 x d 6.5 for hoses NW 4 or 5 mm 2 x d 6.5 for hoses NW 4 or 5 mm

Weight 1.5 kg 6342: 0.3 kg, 6344: 0.7 kg

Current consumption 110 mA (6341); 120 mA (6343) 52 mA (6342); 62 mA (6344) 

Power consumption approx. 5 W approx. 1.2 W

Temperature- (0.03% of final value)* I t-22 I /°C   t=current temperature (0,03% of final value)* I t-22 I /°C   t=current temperature
dependent error

EMV according to 89/336/EWG according to 89/336/EWG

Analog signals

testo 6341/6343 testo 6342/6344
Display only with testo 6343 only with testo 6344

Measuring range 0 to 10 Pa (= 0.1 mbar/0.04 in H2O) 0 to 50 Pa (= 0.5 mbar/0.2 in H2O)

on request (testo 6349) -1000 to +1000 mbar (min. -50 to +50 Pa) -1000 to+1000 mbar (min. -50 to +50 Pa)

Useable measuring range -5 % to +110 % of final value -5 % to +105 % of final value

Measurement medium Air, non-corrosive gases Air, non-corrosive gases

Housing (plastic ABS) 6341: 120 x 122 x 85 mm 6342: 80 x 120 x 73 mm 
6343: 120 x 122 x 105 mm 6344: 120 x 122 x 75 mm

Overload capability 600 kPa formeasuring ranges ≥ 2.5 kPa, 200-fold for  measuring ranges < 2.5 kPa 10-fold for measuring ranges ≤ 20kPa, 2-fold for  measuring ranges > 20 kPa

Measurement inaccuracy 0.35 Pa + 0.5 % of final value at 25°C (0.3 Pa = measurement inaccuracy of reference) 0.35 Pa + 0.6 % of final value at 25°C (0.3 Pa = measurement inaccuracy of reference)
on request: 0.35 Pa + 0.2 % of f.v.. on request: 0.35 Pa + 0.2 % of f.v.

700

28,520,5

Zulässiger Bereich 
für testo 6340

0

500

700

28,520,5

Zulässiger Bereich 
für testo 6340

0

500

Voltage output 0 to 10V Current output
dependent on final value. dependent on final value.
100% = Final value of differential 100% = Final value of differential
pressure measuring range pressure measuring range

Current output dependent 
measuring range final value

Working temperature [°C]

U [VDC]U [VDC]

R
[Ohm]

R
[Ohm]

Duration of use [years]
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C6 5 Electrical connection

Preliminary note: In testo 6340, 4-wire technology is always used, cf. also the catalog “Stationary Measurement Technology/Process displays, Online
Monitoring, General Information, testo 54”, chap. 3.1.2

testo 6341 and 6343 testo 6342 and 6344

Before the supply voltage is connected, you must define, via
jumper J5 and twist switch S1 (damping, cf. chap. B 10.7),
which output signal is to be used (see below).

The supply voltage 20.5 to 28.5 VDC is connected to the terminals 
(11 and 13) according to the connection plan in the housing cover.

The output signals are available at the signal terminals (1 to 4):

Signal output Current supply

Attention: The current supply terminals of the testo 6341/43 are in the opposite order than in the testo 6342/44.

Terminal allocation

1 Voltage measurement signal output (+)

2 Voltage measurement signal output (-)

3 Current measurement signal output (-)

4 Current measurement signal output (+)

11 Supply connection GND (-)

13 Supply connection GND (+)
20.5 VDC to 28.5 VDC

Jumper J5
open

closed

At all costs avoid connecting the supply voltage (terminals 11 /
13) to the signal output terminals (1 / 2). This destroys electrical
components.

Please connect the supply and signal wires according to the following
illustration.

Terminal allocation

1 Current measurement signal output (-)

2 Current measurement signal output (+)

11 Supply connection GND (+)
20.5 VDC to 28.5 VDC

13 Supply connection GND (-)

RL max. load = 500Ω

P0
Adjustment
zero-point

P1
Adjustment
span 
(sealed)
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C6 5 Electrical connection

Wiring example:

Example for supply with a hat rail mains unit: testo 6341 with external
process display testo 54-4 DC (4-wire with voltage signal)

Wiring example: testo 6344 PLC analog input card (4-wire with current
signal)

1  2  3  4 11 12 13 
1 2 3 4 5 6 71 2 3 4 5 6

Tischnetzteil 
0554.1748 Prozessanzeige 

t54-4DC

testo 6341

+ + - -

~

Hutschienennetz -
teil 0554.1749

110 to 240 VAC

Signal -
ausgang

Versor -
gung

24 V

0 V

0 to 10 V
= 0 to 10 Pa

0 V 24 V

~

90 to 264 VAC

Das gesonderte Netzteil wird benötigt, da beim testo 6340 keine 
galvanische Trennung zwischen der Versorgungsspannung und dem 
Signalausgang vorhanden ist.

0 V

(Jumper J5 
geschlossen)

+  - - + - +- +

1  2 11 12 13 

testo 6344

Signal -
ausgang

Versor -
gung

4 to 20 mA
=  0 to 50 Pa

0 V24 V0 V

Voltage
output
24 VDC

Signal
input
4 to 20mA

230 VAC

24V   0V Signal – Signal+

PLC

Display

The separate mains unit is required because there is no galvanic separation between the
supply voltage and the signal output in testo 6340.

Hat rail mains unit
0554.1749

Desktop mains unit
0554.1748 Process display

t54-4 DC

(Jumper J5
closed)

Signal Supply
output

Signal Supply
output
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C6 6 Technical drawings

6.1 testo 6341/6343

testo 6341/6343
Screw

Housing cover

Housing base

2 hexagonal nuts

ISO 4032 - MB - 6AU

9SMnPt28K -turned

2 hose connections

for Ø4 or Ø5 2 screw fittings PG 9
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6.2 testo 6342/6344

testo 6342       120
testo 6344       122

testo 6344       111

testo 6342       135

te
st

o 
63

42
   

   
 1

80
te

st
o 

63
44

   
   

 1
20

te
st

o 
63

44
90

.5

testo 6342       33
testo 6344       22

testo 6342    53
testo 6344    39

testo 6342    41
testo 6344    60

testo 6342    21
testo 6344   32

te
st

o 
63

42
   

30
te

st
o 

63
44

   
20

te
st

o 
63

42
   

73
te

st
o 

63
44

   
75

Screw

Housing cover

Housing base

2 hexagonal nuts

ISO 4032 - M8 - 6AU

9SMnPb28K - turned

2 hose connections

for Ø4 or Ø5

2 screw fittings PG7

C6 6 Technical drawings
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C6 7 Specifications

7.1 Specifications testo 6341/6343

Differential pressure measurement transmitter
with inductive differential pressure measurement cell for the continuous
measurement of very low differential pressures in air (or non-corrosive
gases) including automatic zero-point adjustment and overload protection
mechanism

testo 6341 without display
testo 6343 with display 

Measuring range: 0 to 10 Pa differential pressure 
Measuring range can be freely ordered on request between -1.000 and
+1.000 mbar (-14.5 ... +14.5 psi).

Useable measuring range 
-5% to +110 % of final value

Temperature range (surroundings): 
0 to +60°C

Signal output (4-wire): 
4 to 20 mA, 0 to 20mA or 0 to 10V (selectable on site),
RS232 on request

Supply: 24 VDC (20.5 to 28.5 VDC), at 110 mA 
(testo 6341)/120mA (testo 6343) current consumption

Meas. inaccuracy: 0.35 Pa +0,5% of final value

Automatic zero-point adjustment: 
Zero-point drift does not occur, as an automatic 
zero-point adjustment is present.

In normal operation, both magnetic valves are open to the process, i.e.
the differential pressure is measured. During zero-point adjustment, for
approx. 3 seconds, the two valves are not open to the process but to the
interior of the testo 6341/testo 6343 housing, so that both sides of the
sensor are subject to the same pressure (differential pressure = 0 Pa).
Once started up, this zero-point adjustment is carried out every 20 mins
during the first hour, and after that once an hour. The micro-processor
thus corrects the zero-point dP= 0 Pa at short time intervals.

Housing material: Plastic ABS, metal housing on request

Protection class: IP 65 with pressure and electrical lines installed

Pressure connection:2 x d 6.5 for hoses NW 4 or 5 mm

Cable screw fitting: 
2 x PG9

Dimensions: 120 x 122 x 85 mm (testo 6341)
120 x 122 x 105 mm (testo 6343)

Interesting accessories

1. Silicone hose 0554 0440 (5 m), inner diameter 4 mm, wall thickness
1.5 mm, capacity up to 700 mbar overpressure

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

3. testo 54-7AC: External display with integrated mains unit (auxilliary
energy output), 2 relay outputs (up to 250 VAC or 300 VDC, 3A), 90
to 260 VAC mains supply, additionally 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 to 264 VAC,
output 24 VDC/2.5 A [part no. 0554 1749]
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C6 7 Specifications

7.2 Specifications testo 6342/6344

Differential pressure measurement transmitter
with inductive differential pressure measurement cell for the continuous
measurement of very low differential pressures in air (or non-corrosive
gases)

testo 6342 without display
testo 6344 with display 

Measuring range: 0 to 50 Pa differential pressure
Measuring range can be freely ordered on request 
between -1.000 and +1.000 mbar (minimum special
scale: -50 to +50 Pa)

Useable measuring range  
-5% to +105 % of final value

Temperature range (process): 
0 to +60°C (+32 to +140 °F)

Signal output (4-wire): 
4 to 20 mA 

Supply: 24 VDC (20.5 to 28.5 VDC), at 52 mA 
(testo 6342)/62mA (testo 6344) current consumption

Meas. inaccuracy: 0.35 Pa +0,6 % of final value

Zero-point drift 0.5% of final value/year

Housing material: Plastic ABS

Protection class: IP 65 when pressure and electrical lines installed

Pressure connection:2 x d 6.5 for hoses NW 4 or 5 mm

Cable screw fitting: 
2 x PG7

Dimensions: 80 x 120 x 73 mm (testo 6342)
120 x 122 x 75 mm (testo 6344)

Interesting accessories

1. Silicone hose 0554 0440 (5 m), inner diameter 4 mm, wall thickness
1.5 mm, capacity up to 700 mbar overpressure

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

3. testo 54-7AC: External display with integrated mains unit (auxilliary
energy output), 2 relay outputs (up to 250 VAC or 300 VDC, 3A), 90
to 260 VAC mains supply, additionally 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 to 264 VAC,
output 24 VDC/2.5 A [part no. 0554 1749]
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C6 8 Zero-point adjustment / Calibration certificates

8.1 Automatic zero-point adjustment in testo 6341/6343

In the measuring instruments testo 6341 and testo 6343 with automatic zero-point adjustment, a manual zero-point adjustment is not necessary.

The zero-point stability plays a particularly important part in extremely low
differential pressures (10 Pa or 50 Pa measurement range) 

Whereas conventional P-measurement transmitters require frequent
adjustment, the testo 6341/6343 is equipped with an automatic

zero-point adjustment.This is carried out by magnetic valves which venti-
late both sides of the differential measurement cell at hourly intervals (or
every 20 mins after start-up). The microprocessor thus corrects the zero-
signal (zero point ∆p = 0 Pa) regularly at short intervals, resulting in highest
stability (see illustration below)!

Functionality of the automatic zero-point adjustment:

In normal operation, both magnetic valves are open to the process, i.e.
the differential pressure is measured. During zero-point adjustment, for
approx. 3 seconds, the two valves are not open to the process but to the
interior of the testo 6341/testo 6343 housing, so that  both sides of the
measurement cell are subject to the same pressure and thus no pressure
difference exists. This way, the microprocessor “learns”,  at short intervals,

Customers with very good calibration equipment (precision pressure gen-
erator and precision multimeter) additionally have the possibility of calibrat-
ing and, where necessary adjusting the zero-point and the span in their
laboratory.

To proceed further, please read chapter 4.5 in the instruction manual of
the testo 6341/43.

which sensor signal corresponds to the value dP = 0 Pa; the analog out-
put and the dusplay value are corrected. Once started up, this zero-point
adjustment is carried out every 20 mins during the first hour, and after that
once an hour. During adjustment, the previous output signal is continued
(signal hold). (see illustration below).

The testo 6341/6343 has an automatic zero-point adjustment, so
that the signal has no zero-point drift.

Conventional differential pressure measure-
ment transmitter with zero-point drift (e.g. 2
Pa/year)

Differential
pressure
[Pa]

Time

Please note that after the pneumatic (pressure connection)
and electrical commissioning, the pressure measurement
transmitter has a stabilization time of approx. 25 mins. The
output signal can be unstable during this time.

testo 6341/43

Automatic zero-point
adjustment

to the
process

to the
process

to the
process

to the
process

Normal operation

P1 = P2

- after start-up every 20 mins in the first hour
- then hourly
- duration: approx. 3 sec., signal is held for this time

- measurement of differential
pressure
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C6 8 Zero-point adjustment / Calibration certificates

8.2 Manual zero-point adjustment in testo 6342/6344

Please note that after the pneumatic (pressure connection)
and electrical commissioning, the pressure measurement
transmitter has a stabilization time of approx. 25 mins. The
output signal can be unstable during this time.

After the settling period of the pressure measurement transmitter, the
zero-point can be calibrated with the help of a potentiometer P0 (see illus-
tration in chapter B 5) 

1. Supply the measurement transmitter (20.5 to 28.5V) at the terminals 
11 / 13, see chapter B 5.

2. Wait approx. 25 mins. for the pressure sensor to stabilize.

3. Remove the hose connections and .

4. Measure the output current of the terminals 1 and 2 with as accurate a
multimeter as possible, see chapter B 5.

5. Turn the potentiometer P0 with a screwdriver until the multimeter shows
4.00 mA.

Please note that the potentiometer P1 (span adjustment) may only be
used by testo. Breaking the seal renders the warranty void.
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C6 8 Zero-point adjustment / Calibration certificates

8.3 Calibration certificates

Testo offers calibration in accredited Testo laboratories.

If requirements from the field of quality assurance are in the foreground
(ISO9001, QS9000, GMP, FDA, HACCP,...), ISO calibration (laboratory
accredited according to ISO 17025) offers the ideal solution. If highest
reliability is required, for instance in production norms, for assessors,
official bodies and critical applications, DKD calibration is recommended.

If the measuring instrument has a DKD certificate, you are entitled to carry
out internal ISO calibration in the works with this DKD calibrated reference
instrument. The 6340 (with DKD certificate), for example, is thus suitable
for an internal works calibration laboratory.

Each testo 6340 is delivered with a works calibration certificate
(confirmation of tests at the point of delivery). For higher certificate
requirements, ISO and DKD certificates are offered.

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

Differential pressures are produced in the Testo pressure laboratory using
highly accurate piston-type pressure gauges and precision weights.
Alternatively, reference measuring instruments with electronic pressure
sensors are also used.

DKD calibration is available on request for all calibration ranges.

Calibration points/rangeDKD/
ISO

Order no.

DKD

ISO

0520.0295
0520.0205
0520.0215
0520.0225

0520.0155
0520.0145
0520 0105
0520.0075
0520.0085
0520.0095
0520.0035
0520.0025
0520.0005
0520.0405

Accuracy

Standard <=0.03 11 cal. points....... 0.2 mbar to 1 bar
Standard <0.1 11 cal. points. 0.2 mbar to 1 bar
Standard 0.1 to 0.6 11 cal. points. 0.2 mbar to 1 bar
Standard >0.6 6 cal. points. 0.2 mbar to 1 bar

Selective <0.1 0 to 1 bar
Selective 0.1 to 0.6 0 to 1 bar
Selective >0.6 0 to 1 bar
Standard <0.1 3 cal. points. 0 to 1 bar
Standard 0.1 to 0.6 3 cal. points. 0 to 1 bar
Standard >0.6 3 cal. points. 0 to 1 bar
Standard <0.1 5 cal. points. 0 to 1 bar
Standard 0.1 to 0.6 5 cal. points. 0 to 1 bar
Standard >0.6 5 cal. points. 0 to 1 bar
Standard > 0.1 0/5/10/15/20/25 Pa
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ISO standard

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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C6 9 Physical principles

9.1 Definition of pressure

9.2 Overview of pressures

Pressure P is the quotient of a force F acting on an area A.

The derived unit for pressure in the SI system is Pascal: 1 Pa = 1 N/m²,
whereas 1 bar = 100.000 Pa.

With the help of testo 6340 
1. differential pressure
2. relative pressure (one pressure connection remains open)

can be measured.

Pressure unit Values Symbol

Pascal 1 10 50 1,000 10,000 100,000 Pa

Hectopascal 0.01 0.1 0.5 10 100 1,000 hPa

Millibar 0.01 0.1 0.5 10 100 1,000 mbar

Bar 0.00001 0.0001 0.0005 0.01 0.1 1 bar

Inch of water 0.004 0.04 0.2 4 40 400 in H2O

kg/cm² 0.00001 0.0001 0.0005 0.01 0.1 1 kg/cm²

P = pressure [Pa]
F = vertical force on area [N]
A = area [m²], on which the force
acts vertically

Example:
1000 Pa 
correspond to 
10 mbar

absolute pressure

Pabs

Prel=overpressure

Prel=underpressure

Patm= Pabs (~1013 mbar1)

differential
pressure = P1-P2

relative pressure

atmospheric pressure

differential pressure

P

vacuum:
Pabs=0

1 dependent on weather, altitude etc.
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C6 9 Physical principles

9.3 Atmospheric air pressure (Patm)

Atmospheric pressure (=ambient pressure) is the most important pressure
for life on earth. It is created by the weight of the air surrounding the earth.
The air cover reaches to an altitude of approx. 500 km. The air pressure
constantly decreases up to this height (absolute pressure in space Pabs =
zero). The atmospheric air pressure is additionally influenced by climatic
fluctuations. The mean Patm at sea level is 1013.25 hectopascal (hPa) or
millibar (mbar). It can vary up to +/- 5% in high or low pressure weather
zones.

9.4 Absolute pressure (Pabs)

The pressure relating to the air-free space of the universe (pressure zero)
or to an (artificially) created vacuum, is described as absolute pressure.

Absolute pressure is denoted with the index “abs”.

This measurement cannot be made with the testo 6340.

9.5 Differential pressure (∆P)

The difference between two pressures p1 and p2 is referred to as differ-
ential pressure (∆p= p1-p2).

9.6 Relative pressure (Prel)

The relative pressure describes by which amount an absolute pressure
(Pabs) is higher or lower than the atmospheric pressure (Patm); Prel =Pabs -
Patm. A positive relative pressure is an overpressure and a negative relative
pressure is an underpressure.

Relative pressure can be measured with the testo 6340 by connecting the
positive pressure connection to the process and leaving the negative
pressure connection open (i.e. opened to atmospheric pressure).

relative vacuum

Pabs = 0

Pressure-sensitive element

Meas. pressure 1

P1
(Pabs 1)

P2
(Pabs 2)

Pressure-sensitive element

Meas. pressure

Pabs

Pressure-sensitive element

Meas. pressure

Pabs

Meas. pressure 2

Atmospheric pressure

(open pressure connection)

Patm
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testo 6340

C6 9 Physical principles

9.7 Signal delay/damping

The testo 6340 has a reaction time in the millisecond range. This enables
an optimum reaction/control in many applications. Some applications,
however, require a slower signal reaction (e.g. individual pressure peaks
should not trigger an alarm in a cleanroom). For this reason, the reaction
time is increased (damped) by increasing the time constant “τ “.

Jump reaction of testo 6340 without damping

Jump reaction of testo 6340 with weak damping

Jump reaction of testo 6340 with strong damping

testo 6341/43: The damping value (time constant) can be set in the
instrument (twist potentiometer   S1 ).
The standard time constant is 2.5 sec. This can be
altered to 1/5/10/20/30 or 40 seconds by the user if
required.

testo 6342/44: A specified damping value (time constant) can be set.
The standard time consant is 2 sec.. On request, this
can be increased to 1/2/5 or 10 seconds in the factory -
alteration on site not possible !

Note: To enhance stability in small measurement values, small
measurement ranges are given a higher damping
(minimal fluctuations are blanked out).

3

2

1

Time 

Target 
value 
(100 %) 

1 2 3

Target value jump
(Sudden change of process pressure)

66.6 %
of target value
jump

τ1 τ2 τ3
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The testo 6920 is a cost-effective temperature transmitter
that is appealing thanks to its functionality and design. If
desired, it can be equipped with a display and/or an
interface for adjustment. A set-point adjuster is available
as an option for set-point setting. If equipped with an
interface, the transmitter can be calibrated/adjusted using
the P2A software. The testo 6920 transmitter is available
as a wall and a duct version.

Areas of application:

• Industrial and commercial buildings, e.g. in production
and storage

• Offices and administrational buildings

• Sales areas and exhibition halls

• Museums and libraries

• School buildings, hotels, clinics etc.

• Optional external interface for parameterization,
analysis and adjustment using the P2A software

• 2 housing versions for application as a wall or duct
version

• Optional display

• Optional set-point adjuster with adjusting range 
10 to 32 °C/50 to 90 °F or - … 0 … +

• Temperature available as an analog or passive output

D Temperature transmitter

1 Description
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testo 6920

D Technical data

2 Technical data

Supply

Display

testo 6920 - A01
(wall version)

testo 6920 - A02
(duct version)

testo 6920 - A01
(wall version)

testo 6920 - A02
(duct version)

Analog outputs

Housing

Miscellaneous

Display 1-line, 7-segment

Operation

Nominal value adjusting
range

10 to 32 °C/50 to 90 °F / - ... 0 ... +
or via the keys (C01 with W01 or W02)
or via P2A (optionally via external
interface)

Assembly

Cable screw connection None (cable routed
through rear wall
opening or
break-out opening
on bottom)

1 x M16 x 1.5

Parameters

Temperature

Meas. range 0 to +70 °C/
+32 to +158 °F 

-20 to +70 °C/
-4 to +158 °F

Accuracy ±0.5 °C/0.9 °F

Sensor 5 kΩ NTC (active)
Pt 100 class A looped through (passive)
Pt 100 class B looped through (passive)
Pt 1000 class B looped through (passive)
NI 1000 looped through (passive)
5 kΩ NTC looped through (passive)
10 kΩ NTC looped through (passive)

Output type 4 to 20 mA (2-wire)
0 to 1/5/10 V (4-wire)

Meas. cycle 1/sec

Accuracy of analog
outputs

4 to 20 mA ±0.05 mA
0 to 1 V ±2.5 mV
0 to 5 V ±12.5 mV
0 to 10 V ±25 mV
Resistance value of the temperature
sensor (passive)

Inputs and outputs

Number of channels 2 channels (temperature)

Voltage supply 20 to 30 V DC/V AC
24 V DC ±10 %

Current consumption

Output

2-wire current 
4 to 20 mA

Supply voltage [V] Current
consumption [mA]

20 20

24 20

30 20

4-wire voltage 
0 to 10 V

24 7

30 7

20 20

24 22

30 28

General

Material/colour ABS, pure white (RAL 9010)

Weight 160 g80 g

Dimensions 81 x 81 x 26
mm/3.19 x 3.19 x
1.03”

81 x 81 x 42
mm/3.19 x 3.19 x
1.66”, without probe
shaft

Resolution 0.1 °C/0.1 °F

Electronics temperature
(housing)
(with/without display)

Without display: 0 to +70 °C/
+32 to +158 °F (A01)
With display: 0 to +50 °C/+32 to +122 °F
(A01)
Without display: -20 to +70 °C/
-4 to +158 °F
With display: 0 to +50 °C/
+32 to +122 °F 

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

Measuring medium Air in air-conditioning systems or air-
conditioned rooms

Protection class IP 30  IP 65  

Operating conditions

Selectable units °C/°F

EMC According to EC Directive 89/336 EEC,
EN 60730-1
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Wall version active Wall version passive

Duct version active

Current with adjuster

Current without adjuster

Voltage with adjuster

Current without adjuster

With adjuster

Without adjuster
Duct version passive

Current

Voltage

testo 6920 - A01
(Wall version)

testo 6920 - A02
(Duct version)

D Connection plan and technical drawings

3 Connection plan

Technical drawings
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Notes
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E Temperature probes 

Specify

here

Probe and sensor element


Guide:  The quickest way to find the right solution to the components 1, 2 and 3.
 -�   

Cable and isolation� Signal output (overview chap. �)�

Measurement transmitters

(chap. C 11)

Guide see below.
-�

Display and control instruments

testo 54; displaying, switching, 

online monitoring 

(brochure ”Stationary Measurement

Technology, testo 54”, chap. 2).

testo portable instruments

and offline loggers

If no standard probe suitable

Standard probe

suitable

Detailed selection of standard probes with selection help

Detailed selection of

customized probes

Probe shaft

Screw fittings�
Plug-in connections

(chap. �)

�

Standard probes

Customized

probes

Standard probe options Selection help temperature probes

Probe request form

For over 20 years, Testo has offered temperature probes in the form of both standard types and special types.This brochure will help you find the right
solution quickly. For this purpose, the entire measurement stretch (from the probe to the signal output/display) has been divided into six sections (1-6)
as shown in the following graphic. 

The six components of the temperature probe solution:

Start

Open wire ends

1 Selection of probe components and output instruments
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Temperature probes and output instruments

E 1 Selection of probe components and output instruments

Temperature probe selection made easy: The
configurator “Testo Celsius” on the internet

Temperature probes often have to be obtained at short notice: A system
is at a standstill and requires a replacement probe. Or a “second source”
needs to be found for a new type of machine.

Finding the right probe which meets the requirements of the process
quickly and easily, is in most cases difficult because of the large variety of
types. Specialized knowledge of measurement technology is often a
prerequisite for being able to select the right probe. 

Clear specifications in a few clicks of the mouse
The selection assistance „Testo Celcius“ on the Testo homepage solves
this problem in a very customer-friendly way. The user is guided through
the selection possibilities with simple questions. 

After selecting the probe, the user can send the probe query directly to
Testo Sales by e-mail. In addition to this, after selecting the temperature
probe, a suitable temperature measurement transmitter (testo 55) or
display (testo 54) can also be found.

The configurator is to be found under www.testo-celsius.com

Just click in!

NEU
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E 2 Overview of standard probes

aggressive media

aggressive media

Type 04
Cable probe, fixed line connection, very
small probe shaft diameter possible

Testo offers a wide range of standard temperature probes. Select according to your process media and the further listed characteristics:

in gases

Type 11
Robust process temperature probe,
connected via plug-in connection (plug
Tmax 80 °C)

Type 23
Air duct temperature probe

Type 24
Refrigerator and storeroom temperature
probe, with terminal connections in IP65
wall housing (also available with
integrated measurement transmitter)

Type 20
Outside or room temperature probe,
plastic housing (also available with
integrated measurement transmitter)

Type 09
Sheathed thermocouple probe, with TC
connector for extremely fast temperature
recording. Probe material Inconel.

Type 10
Robust process temperature probe, with
precision coupling (Tmax. 200 °C)

in air

non-corrosive gases
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Temperature probes and output instruments

E 2 Overview of standard probes

aggressive media

in liquids

Type 15
Screw-on surface TC probe (metal ring),
thermocouple Type K.

Type 17
Rapid-response surface probe (cross-
band with probe shaft), thermocouple
Type K, also for rough surfaces.

Type 18
Robust surface probe (cross-band), with
thread M12x1, thermocouple Type K,
also for rough surfaces.

Type 19
Magnetic surface probe (cross-band)
with PTFE handle, thermocouple Type K,
also for rough surfaces.

Type 21
Rapid-response surface probe (cross-
band), flush front thread
M 14x1.5 with lock nuts, thermocouple
Type K, also for rough surfaces.

Type 03
Immersion probe, probe shaft diameter
6 mm, directly connected to the signal line.

Type 04
Cable probe. Fixed line connection, very
small probe shaft diameter.

Type 06
Immersion probe with with connecting
head, not useable as measurement
transmitter (connection terminals for
looping signal through).

Type 12
Immersion probe with screw thread M8x1,
metal precision plug-in coupling (Tmax.
200°C) (+392 °F), pressure-tight up to  500
bar (7252 psi).

Type 13
Robust immersion probe with thread M8x1,
plug-in connection secured with thread,
connecting line
(Tmax. 80°C) (+176 °F), pressure-tight up to
500 bar (7252 psi).

Type 08
Immersion probe for extremely corrosive
media, probe shaft and line isolation PFA
Tmax. 260°C (+500 °F), IP 67.

Type 14
Screwed probe (thread at front) for hard-
to-access measurement sites. Pressure-
tight up to 500 bar (7252 psi).

on surfaces

Type 02
Immersion probe, probe shaft diameter
3 mm, directly connected to the signal
line.
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E 3 Customized temperature probes

Example from mechanical engineering

In order to create a secure fitting between a gear wheel and a shaft,

the gear wheel is heated in a furnace until it has reached a certain

temperature. The gear wheel is then fitted onto the shaft, to which

they remain securely joined after cooling down (so-called shrink fit).

During this process, the temperature of the gear wheel is checked,

for example using a temperature probe attached to a robot arm, in

order to achieve optimum results.

The spring-loaded tip of the probe ensures optimum contact.

Example from automotive engineering

Recording the temperature of brake disks during travel demands very

robust materials. It is also extremely important to have excellent

contact with the measuring object so that the actual temperature is

recorded. This requirement is met optimally by soldering the

thermocouple wire into a nickel turned part by means of a flush front

solder.

Example from heating system construction

The regulation and control of a heating system takes place via a

temperature comparison. Put simply, the outside temperature and the

boiler temperature are compared to one another. Depending on the

value recorded, a pump, burner or mixer is switched on or off, for

example.

But how does the regulator know which boiler temperature needs to

be reached at which outside temperature? The regulator uses a

defined “heating curve”. This determines which boiler temperature

must be reached depending on the outside temperature measured.

This heating curve thus enables the regulator to judge whether the

boiler temperature is too high or too low, in which case a reaction

then follows, e.g. the burner fires or is switched off, a pump is

switched on, etc.

The testo probe Type 03 is used to measure the water temperature in

the heat storage boiler.

The testo probe Type 20 measures the outside air temperature.

Custom temperature probes

Do none of the standard temperature probes shown meet your requirements? Or do you already have a clear idea of what  your solution

should look like? Then open the chapter E13. Your selection will be assisted by the help and advice offered in the chapter E13. Return the

completed probe enquiry to our specialists or ask for advice from our sales team. We will design the stationary probe to your specific

measuring requirement. Some examples are shown on this page.

Measuring range -
230 to +280 °C
(-328 to +536 °F)

Special casting Ceramic shaft

Spring-loaded tip

Measuring object

Surface measurement in
production lines

Gear wheels are shrunk onto
shafts

T/C Type K

Stationary surface probe with spring-loaded tip

Temperature probe for measuring the brake disc temperature

Probe data
• Type K (class 1) thermocouple
• All-nickel turned part
• Tmax 400 °C (752 °F)
• Glass fibre-insulated steel wire-

braided signal line

Application
Measuring brake disc
temperature during travel

All nickel for a long life of up to
4,000 km

The thermoelectric wires are soldered in. The solder is
directly on the measuring object to guarantee
optimum temperature recording

Glass fibre-insulated
compensating line

Stainless steel internal thread

Measuring object

Temperature probe for measuring brake disc
temperature 0699 3472

Temperature probe selection made easy: www.testo-celsius.com

Speicherkessel
Brenner mit
Regelung

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:50 Seite 94



www.testo.com 95www.testo.comFurther information at

Temperature probes and output instruments

E 4 Standard probes Type 02 / 03 / 04 / 06 / 08

IP 67 1.4305

IP 67 1.4571/1.4403

SW 12

PG 9

IP 67 PFA

The standard temperature probes can be individually tailored to suit your measurement requirements. Please select the respective options. The
selection assistance supports you in the choosing the options (chap. E 12)

Liquids and gases

Mounting e.g. by clamp screw
(Accessories chap. C 10)

Type 02 Immersion probe, probe shaft (Ø 3 mm) directly connected to the signal line Temperature range: Pt100/Type K/Type J: -50 to
+180 °C (-58 to +356 °F)
NTC: -50 to +150 °C (-58 to
302 °F)

Temperature range: Pt100/Type K/Type J: -50 to
+180 °C (-58 to +356 °F)
NTC: -50 to +150 °C (-58 to
302 °F)

Temperature range: Pt100: -50 to +260 °C (-58 to
+500 °F)
(short-term +300 °C) (+572 °F)

Temperature range: Pt100: -50 to +400 °C(-58 to +752 °F)
TC Type K: -200 to +1200 °C(-328 to +2192 °F)
TC Type J: -200 to +700 °C(-328 to +1292 °F)
NTC: -50 to +150 °C(-58 to 302 °F)

Temperature range: cf. Type 04

Ø 
6 

m
m

Connection line silicone insulated, length 2m = standard

40 ±1

70 ±2 Pr
ob

e 
sh

af
tØ

 3
 m

m

Mounting e.g. by clamp screw
(Accessories chap. C 10)

Type 03 Immersion probe, probe shaft (Ø 6 mm) directly connected to the signal line

Connection line silicone insulated, length 2m = standard Probe shaft length 48 (±2)

Pr
ob

e 
sh

af
t 

Ø 
6 

m
m

Mounting e.g. by screwed bush
(Accessories chap. C 10)

Process: Liquids

Process: Liquids

Type 04
Process temperature probe, probe shaft (Ø very small) directly connected to the signal line

IP 42  1.4305 or CuZn nickel-plated  

Ø 
6 Probe shaft in Pt100 made from 1.4571/1.4403 

Sheathed thermocouple Inconel (2.4860)

Pr
ob

e 
sh

af
tØ

 0
,2

5 
to

 3
 m

m

Connection line PVC insulated, length 2m 
= standard 40

Probe shaft length 100 ±5

Type 06 Immersion probe for monitoring in containers, pipes etc. with connecting head

Tmax 80 °C Connecting head made from diecast Al*
Protection class IP 54

Probe shaft in Pt100 made from 1.4571/1.4403
Sheathed thermocouple Inconel (2.4860)

56

57

Probe shaft length
100 ±5

Pr
ob

e 
sh

af
tØ

 3
 o

r 6
 m

m

Connecting head *
with terminals (not
possible with meas.
transmitter)
cf. also p. 84/85

Mounting e.g. by clamp
screw
(Accessories chap. C
10)

Process: Liquids

Type 08 Immersion probe for extremely corrosive media, max. temperature +260 °C, IP67

PFA Isolation

Pr
ob

e 
sh

af
tØ

 5
 m

m

Connection line
Length 2 m=standard

Probe shaft length
60 ±2

Corrosive liquids
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E 5 Standard probes Type 09 / 10 / 11 / 12 / 13

The standard temperature probes can be individually tailored to suit your measurement requirements. Please select the respective options. The
selection assistance supports you in the choosing the options (chap. E 12)

Plug-in connection IP 67
IP 67 Tmax +80 °C

Pr
ob

e 
sh

af
tØ

 3
 m

m

Probe shaft length
100 ±221

1.4571/1.4403

Plug-in connection
IP 67 Tmax +80 °C

Pr
ob

e 
sh

af
tØ

 3
 o

r 4
 m

m

Installation length
50 ±2

Probe shaft length
40 ±2

42 +0.2

Connecting line
PUR insulated, length 2m = standard Screw M 8x1 SW 13

1.4305

1.4571/1.4403

Thread M 8x1
SW 17

Installation length
50 ±242

Precision plug-in connection with locking
Tmax +200 °C, mating connector (accessory) Code G07

1.4305
1.4571/1.4403

Probe shaft length
40 ±2

Plug-in connection secured
by threaded sleeve

Mounting e.g. by screw clamp (Accessories
chap.C 10)

Internal precision coupling

Precision plug
Accessory
0220 0352

Plug-in connection secured
by thread

Process temperature probe, plug-in connection (plug Tmax 80 °C)

Immersion probe with internal thread M 8x1, pressure-tight to 500 bar

Immersion probe with thread M 8x1, plug-in connection secured by thread, connecting line,
pressure-proof to 500 bar

Tmax +200 °C

Pr
ob

e 
sh

af
tØ

 0
.5

 to
 3

 m
m

Probe shaft length
100 ±5

Mounting e.g. by screwed
bush

Mini TC
plug

Max. bend radius 15xd

Accessory mini
TC coupling
Code G 03
(chap. 3.10)

Sheathed thermocouple probe, with TC plug, for extremely fast temperature recording.
Probe shaft material Inconel

Miniature TC plug
Measurement site insulated

16

21

Type 09

Type 11

Connection line

PUR insulated,
length 2m = standard

Ø 
7

Type 12

Ø 
17

Pr
ob

e 
sh

af
t 3

 m
m

Type 13

Mounting e.g. by screwed bush
(Accessories chap. 3.10)

Precision coupling Accessory
precision plug
0220 0352

Type 10

Probe shaft in Pt100 made from 1.4571/1.4403

Process temperature probe with precision coupling (Tmax. 200 °C).
Probe shaft material Inconel

11
.5

locking Tmax +200 °C
Precision coupling with

40 100 ±5
Probe shaft length

Sheathed thermocouple Inconel (2.4860)

Pr
ob

e 
sh

af
tØ

 0
.5

 to
   

.3
 m

m

Sheathed thermocouple
Inconel (2.4860)

Temperature range: Pt100: -50 to +400 °C (-58 to +752 °F)
TE Type K: -200 to +1000 °C
(-328 to +1832 °F)
TE Type J: -200 to +700 °C
(-328 to +1292 °F)

Temperature range: TE Type K: -200 to +1000 °C
(-328 to +1832 °F)
TE Type J: -200 to +700 °C
(-328 to +1292 °F)

Temperature range: Pt100: -50 to +400 °C (-58
to +752 °F)

Temperature range: Pt100: -50 to +400 °C (-58
to +752 °F)
NTC: -50 to +150 °C (-58 to
+302 °F)

Temperature range: Pt100: -50 to +400 °C (-58
to +752 °F)
NTC: -50 to +150 °C (-58 to
+302 °F)
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Temperature probes and output instruments

E 6 Standard probes Type 14 / 15 / 17 / 18

The standard temperature probes can be individually tailored to suit your measurement requirements. Please select the respective options. The
selection assistance supports you in the choosing the options (chap. E 12))

M
 6

Connection line PVC insulated
length 2 m = standard 24

9

1.4305IP 42 SW 10

84.
2

Thermocouple glass fibre-insulated
length 2 m = standard

1.4305
1.5 mm high

Screw-in probes for hard-to-access measurement points, pressure-tight to 500 bar

Screw-on surface TC probe (metal ring)

Type 14

Type 15

Temperature range: Pt100/NTC: -50 to +80 °C
(-58 to +176 °F)

Temperature range: TC Type K/Type J:
-200 to +400 °C (-328 to
+752 °F)

10

Probe shaft length
200 ±5

30
6 mm

Connection line
PUR insulated, length 2m = standard

1.4571 1.4305

Connection line silicone insulated
length 2 m = standard

18

31.5

M 12x1
CuZn nickel-plated

Mounting e.g. by clamp screw with
PTFE clamp ring for repeated
positional adjustment (see chap. C 10)

Cross-band probe: The sprung
thermocouple measuring head
guarantees a fast reaction time
and high accuracy as it lies flat
even on rough surfaces.

Cross-band probe:
The sprung
thermocouple
measuring head
guarantees a fast
reaction time and high
accuracy as it lies flat
even on rough
surfaces.

internal thread

Surface probe (cross-band) with probe shaft

Surface probe (cross-band) with thread M 12x1 (e.g. robot arms)

Meas. object

Conveyer belt

Meas. object Meas. object Meas. object

Type 17

Type 18

Temperature range: TC Type K: -50 to +180 °C (-58
to *356 °F)(short-term 5 sec. to
+400 °C (+752 °F))

Temperature range: cf. Type 17

12
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E 7 Standard probes Type 19 / 20 / 21 / 23 / 24

The standard stationary probes can be individually tailored to suit your measurement requirements. Please select the respective options. The selection
assistance supports you in the choosing the options (chap. E 12)

Type 23

length 2 m

Mounting with screwed bush
(Accessories p.87/92)

Air duct temperature probe

Type 24

53

1.4571/1.4403

Refrigeration and storage room temperature probe with terminals in IP65 wall housing

Connection line 1.4571/1.4403

200

50 55

Depth 45 mm

6

Temperature range: Pt100/Type K/Type J:
-50 to +400 °C (-58 to
+752 °F)
NTC: -50 to +150 °C (-58 to
+302 °F)

Temperature range: Pt100/NTC: -40 to +70 °C
(-40 ... 158 °F)

6

Air

Type 20

Type 21

Boiler

with wiring connections
inside the housing* 

85

55

Surface probe (cross-band), flush front thread M 14x1.5 with lock nuts

Type 19

Outside or room temperature probe, plastic housing, cast probe

Magnetic surface probe (cross-band) with PTFE handle

Housing made
from aluminium

Handle made from PTFE

Ø 
20

Connection line silicone insulated
length 2 m = standard 37

PTFE handle

(Code F50)

Also available with
integrated
measurement
transmitter (4 to
20mA

85

55

Indoor version
open (Code F51)

Depth 33 mm
Cable

SW 22 M 14x1.5
1.4305

Connection line silicone isolated
length 2 m = standard 31.5

Mounting with lock nuts (included in
delivery)

* 
* 

* 

Temperature range: TC Type K: -50 to +180 °C (-
58 to +356 °F)

Temperature range: Pt100/NTC: -50 to +80 °C (-
58 to +176 °F)

Temperature range: TC Type K: -50 to +180 °C
(-58 to +356 °F)

Magnet

For outside installation
= shadow side,
under roof eaves,
cable from below

Cross-band probe: The sprung
thermocouple measuring head
guarantees a fast reaction time
and high accuracy as it 
lies flat even on 
rough surfaces.

Cross-band probe: The sprung
thermocouple measuring head guarantees a
fast reaction time and high accuracy as it
lies flat even on rough surfaces.

Also available with
integrated
measurement
transmitter
(4 to 20mA)

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:52 Seite 98



www.testo.com 99www.testo.comFurther information at

E 8 Cables

Compensation lines (CL) are used to extend thermocouples and must be laid from the connection of the probe to the reference
junction (compensation socket, measuring point change-over switch, measuring instrument). Compensation lines consist of
positive and negative conductors that have the same thermoelectric properties as the thermocouple in the range from -50 °C to
+200 °C. For higher temperatures a thermocouple line (TCL) should be used.

Probe lines with shielding are used:
- for larger distances between probe and measuring instrument
- if there are strong alternating fields near the probe line

Probe lines without shielding are used:
- for short distances between probe and measuring instrument
- if there is no risk of electrical superimposition on to the probe line.

Thermocouple and compensation lines (sold by the metre)

Measurement and control lines (sold by the metre) for Pt100/NTC

According to DIN IEC 584, white wire minus, coloured wire (in TC identification colour) plus

Thermocouple and compensation lines for thermocouple probes

Type Order number Standard probe
code

DescriptionIllustration

DescriptionIllustration

CL

Type K (NiCr-Ni) 0230 2011 D 12separately and jointly PVC insulated, shielded, 

outside diameter ~5mm, strand 2x 0.25mm2 Tmax. +80 °C (+176 °F)

Type K (NiCr-Ni) 0230 2009 D 11separately and jointly PVC insulated,

outside diameter ~4mm, strand 2x 0.22mm2 Tmax. +105°C (+221 °F)

CL

Type K (NiCr-Ni) 0230 2015 D 13separately and jointly silicone insulated

outside diameter ~4mm, strand 2x 0,25mm2, Tmax. +180 °C (+356 °F)
CL

Type K (NiCr-Ni) 0230 2025 D 14separately and jointly PTFE insulated, shielded,

outside diameter 4mm, strand 2x 0.22mm2, Tmax. +400°C (+752 °F)
CL

Type K (NiCr-Ni) 0362 0230 D 15double glass fibre-insulated and outer shielding, outside diameter 

~3.6mm, strand 2x 0.22mm2, Tmax. +400 °C (+752 °F), Class 2
TCL

Type K (NiCr-Ni) 0362 0221 on requestseparately and jointly glass fibre-insulated, outside diameter ~1mm,

oval 1.4 x 0.9mm, wire diameter 2 x 0.2mm, Tmax. +400°C, Class 1 
TCL

Type K (NiCr-Ni) 0362 0222 on requestseparately and jointly glass fibre-insulated, outside diameter ~2mm, 

oval 2.1 x 1.2mm, wire diamter 2 x 0.5mm, Tmax. +400°C, Class 1
TCL

Type K (NiCr-Ni) 0362 0240 on requestseparately and jointly PTFE insulated, outside diameter 1.4 x 2mm, 

wire diameter 2 x 0.2mm, Tmax. +260°C
TCL

Type K (NiCr-Ni) 0362 0236 on requestseparately and jointly PTFE insulated, outside diameter. ~2mm, oval 

1.5 x 2.3mm, wire diameter 2 x 0.13mm, Tmax. +260 °C (+500 °F), Class 1
TCL

Note! A supplement will be charged for small quantities. Other thermocouple and compensation lines (Type J, L, T and S) available on request.
Please state type and quantity of line.

separately and jointly PTFE (FEP) insulated, shielded, 

outside diameter ~4.0mm, cores 4x 0.22mm2, Tmax. +205°C (+401 °F)

separately PTFE, jointly silicone insulated

outside diameter ~4.5mm, cores 4x 0.25mm2, Tmax. +180 °C (+356 °F)

separately and jointly PVC insulated, shielded, 

outside diameter ~5.0mm, cores 4x 0.14mm2, Tmax. +80 °C (+176 °F)

separately PVC, jointly PUR insulated

outside diameter ~4.5mm, cores 4x 0.14mm2, Tmax. ++80 °C (+176 °F

separately PVC, jointly PUR insulated

outside diameter ~5.0mm, cores 8x 0.14mm2, Tmax. +80 °C (+176 °F)

separately  PVC, jointly PUR insulated, shielded, 

outside diameter ~5mm, cores 8x 0.14mm2, Tmax. +80 °C (+176 °F)

Note! A supplement will be charged for small quantities.

Copper 0230 0031 D 04

Type Order number Standard probe
code

Copper 0230 0022 D 03

Copper 0230 0024 D 02

Copper 0230 0025 D 01

Copper 0230 0033 on request

Copper 0230 0035 on request
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E 9 Plug and screw connections

Precision plug-in connections for temperature and low-voltage measurement chains

See also the selection assistance for screw and plug-in connections in chap. E.12

Screwed bushes
for welding in sheathed thermocouples

10mm 0170 6080Stainless steel

EL Order numberMaterialIllustration

10mm 0170 6084Stainless steel

13mm 0170 6086Stainless steel

M 8x1

Thread

G 1/4”

G 1/2”

18mm

L

18mm

23mm

Thermocouple plug-in connections Type K
made from glass fibre-reinforced nylon; for higher temperatures; Tmax. +200 °C (+392 °F) (-100 °C) (-148 °F); ceramic plug on request

0220 0094Plug for miniature TC plug-in connection

Order number
(for TC Type K only)

DescriptionIllustration

0220 0093Plug for standard series TC plug-in connection

0220 2093Coupling for standard series TC plug-in connection

0220 2094Coupling for miniature TC plug-in connection

on requestFixing clip for miniature TC plug-in connection

0409 0160DIN round plug 8-pin (housing plastic, black); TC, Type K with reference junction

0220 0352Precision plug for Type 10/12 (for Pt100/NTC*), Illustration page 78

0220 0059DIN round plug 8-pin (housing plastic, black); Pt100/NTC

� ��

�

�

�

�

�

� �� �

�

�

�

EL
L

16
25

.3

25
.3 15

30

50
59

16

20

Plug-in connections and screw connections

Standard probe
code

G 03

G 04

G 05

G 06

G 08

G 09

Clamp screw connections
To install thermocouple and Pt100 probes; pressure-tight with PTFE clamp ring to 6 bar (87 psi); pressure-tight with stainless steel tapered ring up to 50bar (725 psi)

PTFE clamp ring 0400 6181Stainless Steel

Clamping Part no.MaterialIllustration

PTFE clamp ring 0400 6183Stainless Steel

PTFE clamp ring 0400 6161Zinc-coated steel

PTFE clamp ring 0400 6163Zinc-coated steel

Spare clamp or PTFE rings available on request. Please specify type of screw-in connection and quantity.

M 8x1

Thread

M 8x1

M 8x1

M 8x1

1.5mm (26/8)

Diameter
(L/EL)

3mm (26/8)

1.5mm (26/8)

3mm (26/8)

St. steel clamp ring 0400 6171Zinc-coated steel M 8x1 1.5mm (26/8)

Ø

EL

L

Reducers 
To adapt screw-in connections to thread available

EL Part no.MaterialIllustration

23mm 0170 0242Stainless Steel

Thread (R1 x R2)

G 1/4” G 1/2”
R1

R2

L
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Temperature probes and output instruments

E 10 Signal output with the temperature transmitter testo 55

A 01

A 02

A 03

A 04

A 05

A 06

A 07

A 08

A 91

A 92

A 93

A 94

L 01

L 02

L 03

M 01

M 02

The measurement transmitters offered here are configured specifically for your measuring requirements using your parameters. Please observe the
“scaling rules”.

This means that you define the minimum scale value at which the output signal of the measurement value is to be 4 mA, as well as the maximum scale
value at which the output signal is to be 20 mA.

Selecting and ordering measurement transmitters Type 55 (part no. 6055 9999)
State as accurate and as small a measuring range as possible, as the accuracy of the signal output depends on the measurement span. 
Please remember not to utilize the whole of the measurement span with your measuring range, as it must still be possible to make a fine
adjustment of the measurement transmitter up to the maximum values of the measuring range.

Sensor element 

input signal

Pt 100 Class B

Pt 100 Class A

Pt 100 1/3 Class B

Pt 100 1/10 Class B

Type K Class 1

Type K Class 2

Type J Class 1

Type J Class 2

0 to 1 V

0 to 10 V

0 to 20 mA

4 to 20 mA

Please state temperature range
from.../to... °C

Model

Head transmitter

Head transmitter with clip

DIN rail transmitter

RS485 transmitter*

(cf. online monitoring with

Trendows-Xp)

Housing for head- or RS485 transmitter

Without housing

Plastic housing

*a metal housing is also available on request

Please note: The measurement transmitter testo 55 does not include the temperature probe and its signal line. 

Example order: Order code 6055.9999 / A 02 / 50 / 150 / L 02 / M 01
Head measurement transmitter for Pt 100 Class A - probe with DIN rail clip, temperature range +50 °C to +150 °C,
without housing

Analog-
Ausgang
[mA]

20

4

-50 0 50 100 150 200 250 300 350 400 450 500 550

Bsp..

100/400

Example:
100/400

Analog
output
mA

* Type J cannot be used for
RS485

on
ly

 fo
r 

R
S

48
5

(C
od

e 
L 

04
)

90
 m

m

118 mm

90
m

m

59 mm

Housing for RS485 transmitter

Housing for head transmitter
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E 11 Selection assistance temperature probes and overview

a   Measuring range of the sensor element


b   Accuracy and reaction times


Example:
Your process requires a measuring
range o 0 to 350 °C. Pt 100 and
thermocouple Type J or K are
suitable.

NTC Pt 100 TC Type T TC Type J TC Type K TC Type S (TC=thermocouple)
ideal measuring range

Overview of probe components 1-6

The following pages provide assistance on the selection of each of the temperature probe components. For an overview of the components (1-6) see
also the graphic below. You can optimally select from both the standard probes and the custom temperature probes. The codes D01, G08 etc. will
help you define the different versions quickly and correctly.

+ 1800
+ 1600
+ 1400
+ 1200
+ 1000
+ 800
+ 600
+ 400
+ 200

0
- 100
- 200

° C

order code

A 01

on request

A 02

on request

A 03

A 04

on request

A 05

A 06

on request

A 07

A 08

on request

A 09/A10

on request

Meas. transmitter

Pt 100

Pt 100

Pt 100

Type T   

Type K

Type K

Type K

Type J

Type J

Type S

NTC (Standard)*

NTC (high temp.)

Range °C

-50 to +400

-200 to +600

-50 to +300

-200 to +600

-50 to +200

0 to +100

-40 to +350

-40 to +1000

-40 to +1200

-200 to +40

-40 to +750

-40 to +750

0 to +1500

-50 to -25.1

-25 to +74.9

+75 to +150

-30 to -20.1

-20 to 0

+0.1 to +75

+75.1 to +275

Class

B

B

A

A

1/3 B

1/10 B

1

1

2

3

1

2

2

-

-

-

-

-

-

-

Meas. inaccuracy*

± 0.3 °C

± 0.3 °C

± 0.15 °C

± 0.15 °C

± 0.1 °C

± 0.03 °C

± 0.5 °C

± 1.5 °C

± 2.5 °C

± 2.5 °C

± 1.5 °C

± 2.5 °C

± 2.5 °C

± 0.4 °C

± 0.2 °C

± 0.5 %

± 1 °C

± 0.6 °C

± 0.5 °C

± 0.5 °C + 0.2 %

± 0.005 x ItI

± 0.005 x ItI

± 0.002 x ItI

± 0.002 x ItI

± 0.0017 x ItI

± 0.0005 x ItI

± 0.001 x ItI

± 0.004 x ItI

± 0.0075 x ItI

± 0.015 x ItI

± 0.004 x ItI

± 0.0075 x ItI

± 0.0025 x ItI

-

-

of reading

-

-

-

of reading

Reaction times t99**

10 sec. in water (probe shaft Ø 1.6 mm)

10 sec. in water (probe shaft Ø 1.6 mm)

15 sec. in water (probe shaft Ø 3 mm)

15 sec. in water (probe shaft Ø 3 mm)

130 sec. in air (probe shaft Ø 1.6 mm)

150 sec. in air (probe shaft Ø 3 mm)

1.5 sec. in water (probe shaft Ø 0.5 mm)

3 sec. in water (probe shaft Ø 3 mm)

40 sec. in air (probe shaft Ø 0.5 mm)

70 sec. in air (probe shaft Ø 3 mm)

7 sec. in water (probe shaft Ø 3 mm)

66 sec. in air (probe shaft Ø 3 mm)

Probe and sensor elements
 Signal line and insulation� Signal output (overview chap. 3.12 �)�

Measurement transmitter(chap. 3.11)

See below
for guide


 - �

Display and control, units testo 54; 
display, switching
online monitoring 
(Brochure ”Stationary Measurement
Technology, testo 54”, chap.2).

testo portable instruments and
offline loggers

Probe shaft

Screw fittings (chap. 3.10)� Plug-in connections
(chap. 3.10/3.12 �)

�

Open wire ends

un
de

r
-5

0 
°C

ov
er

 +
40

0 
°C

on
 re

qu
es

t

* NTC are not standardized,
A09: 5K Ohm, e.g. for portable testo instruments
A10: 10K Ohm, e.g. for loggers 171

** Temp. in water in air on
probes surfaces

Type 14 68 sec. 90 sec.

Type 15 ca. 45 sec.

Type 17 ca. 3 sec.

Type 18 ca. 3 sec.

Type 19 ca. 150 sec.

Type 20 ca. 20 sec.

Type 21 ca. 3 sec.

Type 23 ca. 15 sec.
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Temperature probes and output instruments

E 11 Selection assistance temperature probes

Probe shaft length

(Cutting ring)
screw fitting

Probe shaft length

dd

Installation length Installation length

Probe shaft selection

Line and insulation selection �

a   Probe shaft materials

b   Probe shaft dimensions/installation length

a   Connection type�

Material

Stainless steel

Stainless steel

Inconel 600

PTFE

Halar coating

Material no.

1.4305

1.4571

2.4816

PFA

Temp. range in
cont. operation

-200 to +550 °C
(-328 to +1022 °F)

-200 to +700 °C
(-328 to +1292 °F)
-200 to +1150 °C
(-328 to +2102 °F)

-190 to +260 °C
(-310 to +500 °F)
(short-term 300 °C)
150 °C

Application

Limited resistance to chemicals. Application in the paint, soap, paper and textile
industries.

Resistant to non-oxidizing acids and media with chloride content.

Application e.g. furnace construction, chemical, food, plastics industries. Very resistant to
halogens and chlorine.

PTFE/PFA is resistant to almost all chemicals. The surface is non-adhesive.

A special plastic coating is available for applications involving particularly corrosive media.
The coating provides optimum protection against organic and inorganic substances and
corrosion.  The coating is impermeable (gas-tight) to steam and gases. Heat-resistance
up to 150 °C is guaranteed

For-wire technology (Pt100/NTC)
Standard probes are supplied in four-wire technology. This means that temperature cannot affect the parameter. Two-wire and three-wire
formats can be achieved by wiring cores locally in parallel or are available on request.

For thermocouples only
Compensating lines (CL) are sufficient where wire temperatures are between -50 °C and 200 °C (-58 to +392 °F).
Thermocouple lines (TCL) are required for wire temperatures below -50 °C or above 200 °C (-58 to +392 °F).

4-wire connection
standard

3-wire connection 2-wire connection

Since the medium to be measured normally has
a lower temperature at the process wall, the
installation length should be correspondingly
long in order to avoid incorrect readings.

Probe shaft without fixed thread *1 Probe shaft with fixed thread *2

Cable/plugCable/plug

*1 illustrated here Type 03, also applies to
Type 02, 04, 06, 08, 09, 10, 11, 17, 23

*2 illustrated Type 13, also applies
to Type12 and 24
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E 11 Selection assistance temperature probes

8-pin mini DIN plug
Miniature TC plug, glass fibre-reinforced (to +200 °C) (+392 °F)
Miniature TC coupling, glass fibre-reinforced (to +200 °C) (+392 °F)
TC plug
TC coupling
Precision plug, (5-pin) for testo 171 (NTC 10KΩ)

DIN round plug, Pt100/NTC
DIN round plug, TC Type K with reference junction
Ceramic plug

Selecting plug-in connections and couplings (see chap.E 10 for all plug-in connections with article numbers)�

Clamp screw connections and screwed bushes (see chap. E 10 for all clamp screw connections and bushes with article numbers)�

The plug-in connections shown can be selected according to the type of temperature probe (cf. ordering overviews in chap.E 4 to E 8). The
codes (e.g. G07) are indicated for these plug-in connections and for selecting custom temperature probes (cf. questionnaire in chap.E 13). If
only a single part or replacement part is to be ordered, please refer to the order numbers in chap. E 10.

Clamp screw connection
For pressure-tight connection of
Pt100/NTC probes (not for Types 08,
14, 15, 17, 18, 19, 20, 21)

Screwed bushes
For welding in, glueing in and soldering
in probes (not for Types 08, 14, 15, 17,
18, 19, 20, 21)

Reducers
for adapting screw fittings to existing
threads

There are two basic options for mechanical installation: using a clamp screw connection or by welding in a probe. The order numbers are
shown in chap.E 10.

b Line insulation. A shielded line is normally recommended  (Photos and products sold by the metre cf. chap. E 9)

Material

PVC / PUR

Silicone

FEP

PFA/PTFE

Glass-fibre

G 02
G 03
G 04
G 05
G 06
G 07

G 08
G 09
on request

PTFE clamp ring (pressure-tight to 6 bar)*
Stainless steel cutting ring (pressure-tight
to 50 bar)

probe shaft Probe shaft

* The PTFE clamp ring can be sealed and reopend several times. The stainless steel cutting ring, however, only seals tight once (due to deformation)

Stainless or galvanized steel
(M 8x1 and G 1/4“, see chap. E 10)

Stainless steel
(M 8x1 and G 1/4”, G 1/2”)

Internal thread
M 8x1, G 1/4”

External thread
G 1/4”, G 3/8”, G 1/2”

Temperature range

with insulation static

(no movement)

-20 to +80 °C(-4 to +176 °F)

-20 to +105 °C (for D 11)

-50 to +200 °C

(-58 to +356 °F)

-100 to +200 °C

(-148 to +401 °F)

-100 to +260 °C

(-148 to +500 °F)

-25 to +400 °C

(-13 to +752 °F)

Temperature range

with insul. moving

+5 to +70 °C

+5 to +90 °C (for D 11)

-25 to +200 °C

-30 to +200 °C

(-22 to +401 °F)

-30 to +250 °C

(-22 to +482 °F)

+20 to +400 °C

(68 to +752 °F)

mechanical

properties

Moderate protection

Flexible, easy to seal, 

Susceptible to damage

Very robust,

Less flexible

Very robust,

Less flexible

Best high temperature

properties

G 05

G 06

G 07

G 03G 03

G 04

G 08/09

other properties

Standard applications, 

low cost

Resistant to 

temperature and humidity

Resistant to moisture,

temperature, chemicals

Resistant to moisture,

temperature, chemicals

Susceptible to moisture

D 02

on request

D 04

on request

D 05

D 01

D 03

on request

D 06

on request

Order code Pt100/NTC-lines

without shielding with shielding

D 12

on request

D 14

on request

D 15

D 11

D 13

on request

on request

on request

Order code thermocouples

without shielding with shielding

�
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Temperature probes and output instruments

E 11 Selection assistance temperature probes

Selecting the signal output�

Temperature readings can be output in a variety of ways: using a transmitter, a display with or without alarm outputs, a hand-held instrument
or a logger. Below is a summary of the options.

Temperature probes
Pt100/TC/NTC

Plug
chap. E 12
�
(Codes Gxx)

Hand-held
measuring
instruments

testo 935
for TC Type K

testo 922, 925
for TC Type K

Analysis by taking a
reading /printout
(hand-held) or via
data stick and
ComSoft analysis
program (offline 
logging)

testostor 171-4
for NTC probes

testo 175-T3, -T4
for TC Type KData logger

Temperature probes
Pt100/TE

4 to 20 mA

DIN rail transmitter
see chapter E 11

Head transmitter with housing
see chapter E 11

Head transmitter
see chapter E 11

testo 54
- 5-digit LED display
- 2 programmable limit values
- optional RS485 networking Display, alarm or

online monitoring via
RS485/Ethernet and
analysis programm
ComSoft cf.
catalogue cf.
brochure “Stationary
Measurement
Technology, testo
54”.

Signal processingg
in PLC control
circuits

testo 54
- as above, with housing

testo 54
- as above, with housing
- Alarm signal (optical and audible)
- ready wired

Display and switch outputs

Display and switch outputs in
wall housing

Display, alarm or online logging
via RS485 and Trendows-Xp
analysis program

Signal line
with free
ends

4 to 20 mA

4 to 20 mA

testo 950
for NTC, Pt100, TC
Type K

RS485 transmitter with housing
see chapter E 11

RS485
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E 12 Request customized temperature probes

Design similar to standard
probe type
chap. E 4 

Contact:

Company/Department

Contact partner

Street

Postcode/town/country

barPressureAccuracy ±°C °CtoTemperature range from

Measurement conditions: (please state medium)

Measurement requirements:
Measurement task: (please describe briefly)

SurfaceLiquidsGasAir

Sensor element

Sensor information
cf. chap. E 12 


Type K Kl. 1

Type K Kl. 2

Type K Kl. 3

Type J Kl. 1

Type J Kl. 2

Other:

Type S

Type T

Pt100 Kl. B

Pt100 Kl. A

Pt100 1/3 Cl. B

Pt100 1/10 Cl. B

NTC Standard (5 KOhm)

NTC Standard (10 KOhm)

Thermocouple Pt100 NTC

Components:






�

�

�

�

Telephone / Fax

e-mail

Testo sales partner

Customer number

Date

Probe shaft

Connections/lines Connection type

Plug-in connections

Screw fittings

Signal output

Request details Quantity Rough price
(Net unit price)

Previous supplier/type
(please enclose drawing if possible)EUR

with free wire ends

testo 54

Miscellaneous

Hand-held instrument

Transmitter (4 to 20 mA, chap. E 11)

Logger

Order no. (chap. E 10) Signal output

More information on plug-in
connections
cf. chap. E 12 �

Lines

Probe material Probe shaft dimensions cf. chap. E 12 

1.4305

1.4571

2.4816

Halar coating

Other:

Probe shaft Ø

Probe length

Installation length

mm

mm

mm

please enclose a drawing or sketch
Material information
cf. chap. E 12 

More information on lines
cf. chap. E 12 �

2-wire technology

3-wire technology

4-wire technology

Miscellaneous

Order code (cf. chap. E 12 �, example. G03)
or

Order no. (chap. E 10)

Order code

Line length

(cf. chap. E 12 �, example. D03) or 

order no. (cf. chap. E 9) 

m
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Temperature probes and output instruments

E 12 Request customized temperature probes (sketch)

Express service*:
In many cases, very fast delivery is necessary to avoid system downtimes or similar.
That is why Testo offers an express service with:
- Delivery within 4 working days from receipt of order: 35 % surcharge on price of probe
- Delivery within 2 working days from receipt of order: 50 % surcharge on price of probe

These times are relevant for Germany. For other countries the specific logistics times are added. Please contact us for advice

Tel.:
Fax:

From

Please fill in both pages! (chap. E 13)
Sketch (please detail dimensions as closely as possible)

advice a quoteI would like: by telephone

on site

Express (4 working days + transport*) Special express (2 working days + transport*)Standard

Preferred delivery period:
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E 13 Internal/external cold junction compensation in thermocouples

Thermocouples measure temperature in the range of -200 °C to 1600 °C,
different types (K, J, ...) having different temperature ranges. They are
based on the principle of thermoelectric voltage, which results from the
different coefficients of expansion (temperature dependent) of the metals.
A charge separation according to the Seebeck effect takes place. This
creates a direct voltage source (thermoelectric voltage) above -273 °C.
This voltage is used for measuring temperature.

A thermocouple does not allow the measurement of an “absolute” tem-
perature, only the difference of the temperatures between the measure-
ment point (e.g. 100 or 0 °C) and the cold junction (for standardized range
at 0 °C). A thermoelectric voltage is also created at 0 °C. A voltage given
in the standardized voltage series of different thermocouples always
means: "reference 0°C" and can be calculated according to the following
formula.

U (100°C) = U (th at 100°C) - U (th at 0°C)

In technical application, the thermocouple conductors are only directly
connected to each other at the measurement point, whereas the ends
of the thermal wire are connected to the cold junction. At the cold junc-
tion, the measuring instrument is connected via measurement lines (ther-
mocouple lines or compensation lines or another material e.g. copper). In
order to now measure the temperature correctly, the temperature of the
cold junction must be known according to the formula above. The two
measurement lines, from the cold junction to the measuring instrument,
should furthermore be made from the same material, in order to hinder the
generation of additional thermoelectric voltages.

New thermoelectric voltages also occur at the transition point to the cop-
per wire. This means that only the voltage difference (temperature differ-
ence) between the measurement point and the transition point (exter-
nal/internal cold junction) can be measured.

At the transition points from the thermocouple to another material (e.g.
copper wire), thermoelectric voltages occur which falsify the measurement
result. For this reason, an external or internal cold junction temperature for
error compensation must be entered, in order to obtain accurate meas-
urements.

In internal cold juntion measurement, the transition from the thermo-
couple (e.g. NiCr-Ni or compensation line) to a different material (e.g. the
copper conductors of the electronic bard) is located within the measuring
instrument. For this reason, the cold junction temperature measurement
(e.g. by NTC) takes place in the instrument. For the use of compensation
lines, cf. chap. E 9 above.

Measurement point
see example 1
(page 98)

Thermal wire

Measurement point
see example 2
(page 98)

Internal cold
junction
(NTC) in instrument

Internal 
cold junction
(NTC) in instrument

e.g. testo 54*
or measurement
transmitter testo 55

e.g. testo 54*
or measurement
transmitter testo 55

NiCr

Ni

Internal cold junction with compensation line
(same thermoelectric properties as thermocouple)

Internal cold junction 
with thermocouple line

0 °C

Cold junction
for standard-
ized series at

0 °C

e.g. 100 °C

Measure-
ment point

* In testo 54 (external process display), the cold junction temperature can be read when the TC input is shorted.

Measuring instrumentMeasuring instrument

Compensation line

Compensation line
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Temperature probes and output instruments

E 13 Internal/external cold junction compensation in thermocouples

In external cold junction measurement, the transition from the thermo-
couple (e.g. NiCr-Ni) to a different material (e.g. copper wire) is located
outside the measuring instrument. For this reason, the cold junction tem-
perature measurement (e.g. by NTC) takes place externally. (see illustra-
tion below).

Correction of standard basic values (cf. chap. C 15), when the cold junc-
tion temperature deviates from 0 °C (examples):

Reduction in mV at
TC Type 20 °C 50 °C

Cu-CuNi (Type T) 0.80 2.05

Fe-CuNi (Type J) 1.05 2.65

NiCr-Ni (Type K) 0.80 2.02

In testo 54 (cf. brochure “Stationary Measurement Technology, Process
Displays/Online Monitoring/General Information, testo 54 ”), the correction
values are stored for all common TC types, the cold junction temperature
is entered via the operating menu.

External cold junction 
with any material (e.g. copper)

External cold junction in testo 54 
with any material (e.g. copper)

Temperature at cold junction is known (e.g. 25 °C). 
Cold junction temperature input in operating menu of testo 54Cold junction

(NTC)
outside the instrument

Measuring instrument

Measurement point Copper

Copper

Copper

Measurement point

Measuring instrument (testo 54)

Copper

Copper
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E 13 Internal/external cold junction compensation in thermocouples

Examples: 

1)  Internal cold junction with thermocouple

2)  Internal cold junction with compensation line

(Code D11)
with 
plug
G03

e.g. Type 04/A05/B05/C08/D12/E4.0/F02

Sensor

e.g. Type 04-sensor
TC Type K

e.g. external
display

testo 54-1AC
or

measurement
transmitter Type 55

e.g. PVC cable
shielded

(Code D12)

e.g. Type 23/A05/B09/C08/D11E2.0m/G03 (incl. mini TC plug)

Sensor

e.g. external
display

testo 54-1AC
or

measurement
transmitter Type 55

e.g. Type 23 sensor,
TC Type K

e.g. PVC cable Mini TC
socket

0220 2094

Compensation line
Type K

0230 2009
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Temperature probes and output instruments

E 14 Psychrometric chart for air conditioning applications

You can enter your own calculations into this diagram.
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15 Norm tables 

E 15 Norm tables 

DIN EN 60751

°C Ohm °C Ohm °C Ohm °C Ohm °C Ohm °C Ohm

Basic values in Ohm for platinum resistance thermometers Pt100

-50 80.31
-49 80.70
-48 81.10
-47 81.50
-46 81.89
-45 82.29
-44 82.69
-43 83.08
-42 83.48
-41 83.87

-40 84.27
-39 84.67
-38 85.06
-37 85.46
-36 85.85
-35 86.25
-34 86.64
-33 87.04
-32 87.43
-31 87.83

-30 88.22
-29 88.62
-28 89.01
-27 89.40
-26 89.80
-25 90.19
-24 90.59
-23 90.98
-22 91.37
-21 91.77

-20 92.16
-19 92.55
-18 92.95
-17 93.34
-16 93.73
-15 94.12
-14 94.52
-13 94.91
-12 95.30
-11 95.69

-10 96.09
-9 96.48
-8 96.87
-7 97.26
-6 97.65
-5 98.04
-4 98.44
-3 98.83
-2 99.22
-1 99.61

0 100.00
1 100.39
2 100.78
3 101.17
4 101.56
5 101.95
6 102.34
7 102.73
8 103.12
9 103.51

10 103.90
11 104.29
12 104.68
13 105.07
14 105.46
15 105.85
16 106.24
17 106.63
18 107.02
19 107.40

20 107.79
21 108.18
22 108.57
23 108.96
24 109.35
25 109.73
26 110.12
27 110.51
28 110.90
29 111.29

30 111.67
31 112.06
32 112.45
33 112.83
34 113.22
35 113.61
36 114.00
37 114.38
38 114.77
39 115.15

40 115.54
41 115.93
42 116.31
43 116.70
44 117.08
45 117.47
46 117.86
47 118.24
48 118.63
49 119.01

50 119.40
51 119.78
52 120.17
53 120.55
54 120.94
55 121.32
56 121.71
57 122.09
58 122.47
59 122.86

60 123.24
61 123.63
62 124.01
63 124.39
64 124.78
65 125.16
66 125.54
67 125.93
68 126.31
69 126.69

70 127.08
71 127.46
72 127.84
73 128.22
74 128.61
75 128.99
76 129.37
77 129.75
78 130.13
79 130.52

80 130.90
81 131.28
82 131.66
83 132.04
84 132.42
85 132.80
86 133.18
87 133.57
88 133.95
89 134.33

90 134.71
91 135.09
92 135.47
93 135.85
94 136.23
95 136.61
96 136.99
97 137.37
98 137.75
99 138.13

100 138.51
101 138.88
102 139.26
103 139.64
104 140.02
105 140.40
106 140.78
107 141.16
108 141.54
109 141.91

110 142.29
111 142.67
112 143.05
113 143.43
114 143.80
115 144.18
116 144.56
117 144.94
118 145.31
119 145.69

120 146.07
121 146.44
122 146.82
123 147.20
124 147.57
125 147.95
126 148.33
127 148.70
128 149.08
129 149.46

130 149.83
131 150.21
132 150.58
133 150.96
134 151.33
135 151.71
136 152.08
137 152.46
138 152.83
139 153.21

140 153.58
141 153.96
142 154.33
143 154.71
144 155.08
145 155.46
146 155.83
147 156.20
148 156.58
149 156.95

150 157.33
151 157.70
152 158.07
153 158.45
154 158.82
155 159.19
156 159.56
157 159.94
158 160.31
159 160.68

160 161.05
161 161.43
162 161.80
163 162.17
164 162.54
165 162.91
166 163.29
167 163.66
168 164.03
169 164.40

170 164.77
171 165.14
172 165.51
173 165.89
174 166.26
175 166.63
176 167.00
177 167.37
178 167.74
179 168.11

180 168.48
181 168.85
182 169.22
183 169.59
184 169.96
185 170.33
186 170.70
187 171.07
188 171.43
189 171.80

190 172.17
191 172.54
192 172.91
193 173.28
194 173.65
195 174.02
196 174.38
197 174.75
198 175.12
199 175.49

200 175.86
201 176.22
202 176.59
203 176.96
204 177.33
205 177.69
206 178.06
207 178.43
208 178.79
209 179.16

210 179.53
211 179.89
212 180.26
213 180.63
214 180.99
215 181.36
216 181.72
217 182.09
218 182.46
219 182.82

220 183.19
221 183.55
222 183.92
223 184.28
224 184.65
225 185.01
226 185.38
227 185.74
228 186.11
229 186.47

230 186.84
231 187.20
232 187.56
233 187.93
234 188.29
235 188.66
236 189.02
237 189.38
238 189.75
239 190.11

240 190.47
241 190.84
242 191.20
243 191.56
244 191.92
245 192.29
246 192.65
247 193.01
248 193.37
249 193.74

250 194.10
251 194.46
252 194.82
253 195.18
254 195.55
255 195.91
256 196.27
257 196.63
258 196.99
259 197.35

260 197.71
261 198.07
262 198.43
263 198.79
264 199.15
265 199.51
266 199.87
267 200.23
268 200.59
269 200.95

270 201.31
271 201.67
272 202.03
273 202.39
274 202.75
275 203.11
276 203.47
277 203.83
278 204.19
279 204.55

280 204.90
281 205.26
282 205.62
283 205.98
284 206.34
285 206.70
286 207.05
287 207.41
288 207.77
289 208.13

290 208.48
291 208.84
292 209.20
293 209.56
294 209.91
295 210.27
296 210.63
297 210.98
298 211.34
299 211.70

300 212.05
301 212.41
302 212.76
303 213.12
304 213.48
305 213.83
306 214.19
307 214.54
308 214.90
309 215.25

310 215.61
311 215.96
312 216.32
313 216.67
314 217.03
315 217.38
316 217.74
317 218.09
318 218.44
319 218.80

320 219.15
321 219.51
322 219.86
323 220.21
324 220.57
325 220.92
326 221.27
327 221.63
328 221.98
329 222.33

330 222.68
331 223.04
332 223.39
333 223.74
334 224.09
335 224.45
336 224.80
337 225.15
338 225.50
339 225.85

340 226.21
341 226.56
342 226.91
343 227.26
344 227.61
345 227.96
346 228.31
347 228.66
348 229.02
349 229.37

350 229.72
351 230.07
352 230.42
353 230.77
354 231.12
355 231.47
356 231.82
357 232.17
358 232.52
359 232.87

400 247.09
450 248.18
500 280.98
550 297.49
600 313.71
650 329.64
700 345.28
750 360.64
800 375.70
850 390.48
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Temperature probes and output instruments

E 15 Norm tables 

°C mV µV
-200 -5.89 -5891
-190 -5.73 -5730
-180 -5.55 -5550
-170 -5.35 -5354
-160 -5.14 -5141
-150 -4.91 -4913
-140 -4.67 -4669
-130 -4.41 -4411
-120 -4.14 -4138
-110 -3.85 -3852
-100 -3.55 -3554
-90 -3.24 -3243
-80 -2.92 -2920
-70 -2.59 -2587
-60 -2.24 -2243
-50 -1.89 -1889
-40 -1.53 -1527
-30 -1.16 -1156
-20 -0.78 -778
-10 -0.39 -392

0 0.00 0
10 3.97 397
20 7.98 798
30 12.03 1203
40 16.12 1612
50 20.23 2023
60 24.36 2436
70 28.51 2851
80 32.67 3267
90 36.82 3682
100 40.96 4096
110 45.09 4509
120 49.20 4920
130 53.28 5328
140 57.35 5735
150 61.38 6138
160 65.40 6540
170 69.41 6941
180 73.40 7340
190 77.39 7739

200 81.38 8138
210 85.39 8539
220 89.40 8940
230 93.43 9343
240 97.47 9747
250 101.53 10153
260 105.61 10561
270 109.71 10971
280 113.82 11382
290 117.95 11795
300 122.09 12209
310 126.24 12624
320 130.40 13040
330 134.57 13457
340 138.74 13874
350 142.93 14293
360 147.13 14713
370 151.33 15133
380 155.54 15554
390 159.75 15975

°C mV µV
400 163.97 16397
410 168.20 16820
420 172.43 17243
430 176.67 17667
440 180.91 18091
450 185.16 18516
460 189.41 18941
470 193.66 19366
480 197.92 19792
490 202.18 20218
500 206.44 20644
510 210.71 21071
520 214.97 21497
530 219.24 21924
540 223.50 22350
550 227.76 22776
560 232.03 23203
570 236.29 23629
580 240.55 24055
590 244.80 24480

600 249.05 24905
610 253.30 25330
620 257.55 25755
630 261.79 26179
640 266.02 26602
650 270.25 27025
660 274.47 27447
670 278.69 27869
680 282.89 28289
690 287.10 28710
700 291.29 29129
710 295.48 29548
720 299.65 29965
730 303.82 30382
740 307.98 30798
750 312.13 31213
760 316.28 31628
770 320.41 32041
780 324.53 32453
790 328.65 32865

800 332.75 33275
810 336.85 33685
820 340.93 34093
830 345.01 34501
840 349.08 34908
850 353.13 35313
860 357.18 35718
870 361.21 36121
880 365.24 36524
890 369.25 36925
900 373.26 37326
910 377.25 37725
920 381.24 38124
930 385.22 38522
940 389.18 38918
950 393.14 39314
960 397.08 39708
970 401.01 40101
980 404.94 40494
990 408.85 40885

°C mV µV
1000 412.76 41276
1010 416.65 41665
1020 420.53 42053
1030 424.40 42440
1040 428.26 42826
1050 432.11 43211
1060 435.95 43595
1070 439.78 43978
1080 443.59 44359
1090 447.40 44740
1100 451.19 45119
1110 454.97 45497
1120 458.73 45873
1130 462.49 46249
1140 466.23 46623
1150 469.95 46995
1160 473.67 47367
1170 477.37 47737
1180 481.05 48105
1190 484.73 48473

1200 488.38 48838
1210 492.02 49202
1220 495.65 49565
1230 499.26 49926
1240 502.86 50286
1250 506.44 50644
1260 510.00 51000
1270 513.55 51355
1280 517.08 51708
1290 520.60 52060
1300 524.10 52410
1310 527.59 52759
1320 531.06 53106
1330 534.51 53451
1340 537.95 53795
1350 541.38 54138
1360 544.79 54479
1370 548.19 54819

DIN EN 60584

Basic values for thermoelectric voltage in mV for NiCr-Ni (Type K). 
Temperature of the cold junction (reference temperature) 0 °C.
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F testo 54 Process displays/external displays

1 Description

2 Ordering options

The process displays testo 54 fit optimally into the front of a switch 
cabinet or into a wall housing (accessory). In testo 54-1/-2/-3/-7/-8, a 
removable terminal strip is integrated for convenient cable connection.
Depending on the type (cf. table Chapter 1.2), the process displays testo
54 can be used for switching, as displays, for networking, alarming,
MIN./MAX. storage, totaliser function, for supplying measurement 
transmitters with an auxilliary energy output (24 VDC), as well as for online

monitoring. Resistance thermometers (Pt100 and others), as well as 
thermocouples (Type K, J, T, S and others) can be directly connected. 
Further types serve to display analog signals (4 to 20 mA or 0 to 10 VDC
and others). The input type is simply selected in the easy-to-follow menu,
and the value is immediately shown in the clearly legible display.

Properties:
• Optimum illumination, even in dark surroundings (engine rooms etc.)
• * Relay outputs (54-2, 54-3, 54-7, 54-8) directly switchable with 90 to

250 VAC/300 VDC, max. 3 A, min. 30 mA
• ** Auxilliary energy output 24 VDC: Replaces the mains unit (4 to 20

mA) in two-wire transmitters or supplies an alarm lamp, for example.

• Data storage 10 years (EEPROM): scaling limits, input type and other
parameters securely stored

• IP 65 from the front (when installed)
• Key-locking possible
• Easy installation (cf. drawing below)
• Load 225 Ω
• 5-figure 7-segment display

Front view (Example testo 54-2AC)

Rear view (Example testo 54-2AC)

Overview of types Inputs Supply Store
Totaliser

(Sum
function)

ideal
for flow-
through

applications

Outputs

54-1DC

54-1AC

54-2DC

54-2AC

54-3DC

54-3AC

54-4DC

54-5DC

54-6DC

54-7DC

54-7AC

54-8DC

54-8AC

Types

5400 6551

5400 7551

5400 6553

5400 7553

5400 6554

5400 7554

5400 6529

5400 6531

5400 6532

5400 6555

5400 7555

5400 6556

5400 7556

Part no.

�

�

—

—

�

�

—

—

—

�

�

only Pt 100

only TC

—

—

�

�

—

—

�

—

—

�

�

—

—

Thermocouple Type B/E/J/K/N/R/S/T

Resistance thermometer

0 to 400 / 0 to 4000 Ohm

Millivolt input 0 to100/-100 to +100 mV

4 to 20 mA
0 to 20 mA
0 to 10 V

-10 to +10 V
+2 to +10 V



































Voltage 2 relay *
outputs

24 VDC/
50 mA **
auxilliary
energy
output

Min./
Max.
value
store

RS485-
output for

online
monitoring, cf

Chap. 2

Switching cabinet front
(cut-out dimensions
92x45 mm)Terminal strip

1. Push in testo 54 from the front
(Front dimensions 96x48 mm
incl. installation frame;
cut-out 92x54 mm)

Easy installation (e.g. in switching cabinets)
(Dimensions for testo 54-1, -2, -3, -7, -8)

Dimensions testo 54-4, -5, -6:
- Front dimensions 48 x 24 mm; cut-out 45 x 22.2 mm
- Installation depth 59 mm

2. Push on installation frame 
from the rear

�
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�

�

�

�

�

�

�

�

�

�

�

—

—

—

—

—

—

—
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—

—

—
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—
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—
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—

�

—

—

—

—

�

—

�

—

—

—

—

—

—

—

—

—

�

�

�

�


 20 to 30 VDC

 100 to 250 VAC, 50/60 Hz
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Temperature probes and output instruments

3 testo 54-1 with min./max. value store and auxilliary energy output

testo 54-1

With the testo 54-1, resistance thermometers (Pt100 and others), as well
as thermocouples (Type K, J, T, S and others) and sensors in the mV
range can be directly connected to the displays. The min./max. values can
additionally be read via the display.

The variant testo 54-1AC also provides an auxilliary energy output 
(24 VDC/50 mA), with which an alarm lamp can be supplied, for example.

3.1 Electrical connection for testo 54-1

F testo 54-1 with min./max. value store and auxilliary energy output

Measurement and
control inputs as well
as auxilliary signals

* Display is frozen as long as terminals 7-8 are connected to a
voltage of 4 to 30 VDC (Calculation of MIN./MAX. values contin-
ues in the background). Release of Latch input when signal level
drops below 2 VDC. (cf. page 31)

Terminal strip X1

Voltage supply 

Terminal strip X2
1 Measurement input 1
2 Measurement input 2
3 Sensor
4 Current output for 0 to 4000 Ohm
5 Current output for 0 to 400 Ohm
6 Not used
7 Ground Latch
8 Latch input*
9 GND for auxilliary voltage
10 Auxilliary voltage +10V/30 mA
11 Auxilliary voltage +24 V/50 mA

Only when supplied with 90...260 VAC

Supply voltage

10 to 30 VDC

1 2

90 to260

VAC (N )

In DC version

In AC version

GND 4

0 VDC

90 to 260

VAC (L )

In DC version

In AC version

Terminals 3 to 8
remain unused.
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F testo 54-2/-3 with relay outputs

4 testo 54-2/-3 with relay outputs

testo 54-2/-3

The testo 54-2 has a connection for measurement transmitters (e.g. signal
inputs of 4 to 20 mA/0 to 10V).

The testo 54-3 has a connection for thermocouples, measurement resist-
ances, resistance thermometers and sensors in the mV range.

Both types also have two relay outputs each, which are switchable up to
250 VAC/300 VDC (3 A). Use as an opener or closer is freely selectable.
The versions testo 54-2AC and testo 54-3AC additionally offer an auxilliary
energy output (24 VDC/50 mA), with which, for example, a measurement
transmitter or an alarm lamp can be supplied. The min./max. values can
also be read from the display.

4.1 Electrical connections for testo 54-2/-3

Measurement and
control inputs as well
as auxilliary signals

Voltage supply and
limit value outputs

Terminal strip X1 (for testo 54-2 or testo 54-3)

} }
Terminal strip X2 in testo 54-2 
(Measurement input: 4 to 20mA/0 to 10V)
1 Current input (I) 0 to 20 mA/4 to 20 mA
2 GND1 (Analog)
3 Voltage input (U) 0 to 10 V, 2 to 10 V, -10 to +10 V
4 Not used
5 Not used
6 Keylock "Key" (4 to 30 VDC/min. 5 ms)
7 GND2 (KEY/MPI)
8 MP-Input Reset-Limit value-Latch/Display-Hold*
9 GND3 (for Uout)
10 Uout +10 V/30mA
11 Uout +24 V/50mA

Only when supplied with 90 to 260 VAC

Terminal strip X2 in testo 54-3 
(Measurement input: PT 100 or TC)
1 Measurement inputs for thermocouples, 
2 resistance measurement (Pt100/Pt1000/
3 0 to 400 Ohm/0 to 4000 Ohm) or voltage
4 measurement (0 to 100 mV/-100 to +100 mV)
5 see instruction manual testo 54-3
7 GND2 (KEY/MPI) (4 to 30 VDC/min. 5 ms)
8 MP-Input Reset-Limit value-Latch/Display-Hold*
9 GND3 (for Uout)
10 Uout +10 V/30mA
11 Uout +24 V/50mA

Only when supplied with 90 to 260 VAC
* Display is frozen as long as terminals 7-8 are connected to a
voltage of 4 to 30 VDC (Calculation of MIN./MAX. values contin-
ues in the background). Release of Latch input when signal level
drops below 2 VDC. (cf. page 31)

Supply voltage

10 to 30 VDC

7 85 63 41 2

90 to 260

VAC (N )

In DC version

In AC version

Out 2

250 VDC/300 VAC, 3A

Out 1

GND 4

0 VDC

90 to 260

VAC (L )

In DC version

In AC version

1-2 and 4-5  Close
1-3 and 4-6  Open
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F testo 54-2/-3 with relay outputs

Wiring example: A hygrotest 650 with 2 process displays testo 54-2AC (2-wire

1 2
Channel 1

3 4 1 2
Channel 2

3 4

hygrotest 650

Process display
t54-2AC

(displays
relative

humidity)

testo 54-x AC:
Examples for the use

of the relay outputs

LED 1 lights up if lower limit
value is exceeded (pre-alarm,
terminals 1/2 = closer). The
auxilliary energy source
24V/50mA is used via terminals
9/11.

With the help of the relay output
(terminals 4/6 = opener), a
machine is switched off (mains
voltage) if the upper limit value is
exceeded.

1 2 ... ... ...11

1 2 ... ... 7 8

Process display t54-2AC using
both relay outputs (displays
temperature)

1 2 ... ... ... ... ... 10

3 5 7 8

Machine

LED 1

LED 1 lights up if lower limit value is
exceeded (pre-alarm)

Desktop mains unit
0554 1748

90 to 260 VAC

1 2 3 4 5 6
110 to 240 VAC

0 V24 V

24 V

4 to 20 mA
= 0 to 100 %RH

4 to 20 mA
= -40 to +180°C

~

~
~

9

2

11

1

X

4 6

~
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F Process (external displays) testo 54-4/-5/-6 with min./max. value store

5 Process displays (external displays) testo 54-4/-5/-6 with min./max. value store

testo 54-4/-5/-6

With testo 54-4, analog input signals (4 to 20 mA/0 to 10V) are processed
and shown in a freely scalable display. The measurement rate is 1 Hz.

A resistance thermometer Pt 100can be connected to the testo 54-5.

A thermocouple (Type K, J, T, S and others) can be connected to the
testo 54-6.

In all three types, the minimum and maximum value can be read from the
display.

Measurement
inputs, auxilliary
signals and volt-
age supply

5.1 Electrical connection for testo 54-4/-5/-6

* Display is frozen as long as terminals 7-8 are connected to a
voltage of 4 to 30 VDC (Calculation of MIN./MAX. values contin-
ues in the background). Release of Latch input when signal level
drops below 2 VDC. (cf. Chapter 1.9.1.3)
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F testo 54-7/-8 relay outputs and RS485-output as well as min./max. value store

6 Temperature/analog value process displays (external displays) testo 54-7/-8 with relay outputs 
and RS485-output as well as min./max. value store

testo 54-7/-8

The testo 54-7 has a connection for signal inputs of 4 to 20 mA/0 to 10V
and an additional integrated totaliser (the current values are cumulated at
a sampling rate of 1 second). 

The testo 54-8 has a connection for thermocouples, measurement resist-
ances, resistance thermometers and sensors in the mV range.

Both types also have two relay outputs each, which can be switched up
to 250 VAC/300 VDC (3 A), as well as an RS485-output for online moni-
toring (cf. chapter 2) and a min./max. value store. The versions testo 54-
7AC and testo 54-8AC also offer an auxilliary energy output (24 VDC/50
mA), with which, for example, a measurement transmitter or an alarm
lamp can be supplied.

6.1 Electrical connections for testo 54-7/-8

Measurement and
control signals as well
as auxilliary signals

Terminal strip X1 (in testo 54-7 or testo 54-8)

Voltage supply and
limit value outputs

1-2 and 4-5 Closer

1-3 and 4-6 Opener

RS485 interface

Terminal strip X2 in testo 54-8  
(with measurement input: Pt100 or TC)
1 Measurement inputs for thermocouples, 
2 resistance measurement (Pt100/Pt1000/
3 0 to 400 Ohm/0 to 4000 Ohm) or voltage 
4 measurement (0 to 100mV/-100 to+100mV
5 see instruction manual testo 54-8
6 Keylock "Key" (4 to 30 VDC/min. 5 ms)
7 GND2 (KEY/MPI)
8 MP-Input Reset-Limit value-Latch/Display-

Hold
9 GND3 (for Uout)
10 Uout +10 V/30mA
11 Uout +24 V/50mA

Only when supplied with 90 to 260 VAC

Terminal strip X3 
(in testo 54-7 or testo 54-8)
1 Not used
2 DO+/RI+ (RS485)
3 DO-/RI- (RS485)
4 Not used
5 Not used

Terminal strip X2  in testo 54-7
(with measurement input: 4 to 20mA/0 to 10V)
1 Current input (I)0 to 20 mA/4 to 20 mA
2 GND1 (Analog)
3 Voltage input (U)0 to 10 V, 2 to 10 V,

-10…+10 V
4 Not used
5 Not used
6 Keylock "Key" (4 to 30 VDC/min. 5 ms)
7 GND2 (KEY/MPI)
8 MP-Input Reset-Limit value-Latch/Display-

Hold/Reset Totaliser
9 GND3 (for Uout)
10 Uout +10 V/30mA
11 Uout +24 V/50mA

Only when supplied with 90 to 260 VAC

* Display is frozen as long as terminals 7-8 are con-
nected to a voltage of 4 to 30 VDC (Calculation of
MIN./MAX. values continues in the background).
Release of Latch input when signal level drops below 2
VDC. (cf. Chapter 1.9.1.3)

} }

Supply voltage

10 to 30 VDC

7 85 63 41 2

90 to 260

VAC (N )

In DC version

In AC version

Out 2

250 VDC/300 VAC, 3A

Out 1

GND 4

0 VDC

0 VAC (L )

In DC version

In AC version
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8 Technical drawings

8.1 Technical drawing testo 54-4/-5/-6

46
59 6.5

4max. 19

24

22
 x

 4
5

F Accessories for process display testo 54

7 Accessories for process display 54

Wall housing for the process displays testo 54

With the wall housing, the process displays testo 54 can be
installed directly adjacent to the meas-
urement location or in other suitable
places. The wall housing is made of
polycarbonate and has three cable
inputs M20x1.5.

Alarm column for the process displays testo 54

With the alarm column, the process displays testo 54 can
be installed directly adjacent to the measurement location
or in other suitable places. The alarm column is made of
polycarbonate and has three cable inputs M20x1.5. The
alarm column is delivered fully wired, incl.5 m of cable for
the sensor and 3 m of mains cable. An optical signal
serves as a pre-alarm, an audible signal as a main alarm.
Both alarm levels can be acknowledged using the but-
tons. The alarm column also has a terminal block for the

alarm reports.
Wall housing
ID-No. 0699 5809

Alarm column
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testo 54 Process displays / external displays

F Technical drawings

8.2 Technical drawing testo 54-1

96 67.1 6.515.5

4max. 19

48
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 9
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9
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F Technical drawings

96 67.1 6.515.5

4max. 19

48

44
.9

 x
 9

1.
9

8.3 Technical drawing testo 54-2/-3/-7/-8
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testo 54 Process displays / external displays

F Technical drawings

8.4 Technical drawings wall housing

3 x M20x1.5

34

180

Wall housing

testo 54-2AC or
testo 54-3AC or
testo 54-7AC or
testo 54-8AC 

90
96 16.95

34

50

25
.5

13
0

28
.5

5
48

10
1.

6
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F Technical drawings

8.5 Technical drawings alarm column

testo 54-2AC or
testo 54-3AC or
testo 54-7AC or
testo 54-8AC 

Wall housing

Alarm column

13
0

96 16.95

O 70

15
0

94

38

48
28

.5
5

3 x M20x1.5

34

180

90

34

50

25
.5

10
1.

6
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F Process display testo 54 - the basics

9 Process display testo 54 - the basics

9.1 Limit value settings

9.1.1 Difference between relay output and switch output

A relay output can be directly integrated into a cicuit with 230 VC for
switching a machine.

A switch output, however, is used in a circuit with 24 VDC. In order to
switch a machine situated in a 230 VAC circuit, a relay output must be
interposed here.

9.1.2 Relay outputs can be wired in NC or NO mode

Measurement transmitter
(hygrotest/
testo 6740)

with switch output

Measurement transmitter
with analog output

4 to 20 mA Machine to be
switched

testo 54 with
relay output

Relay output

testo 54 switches
directly at 230 VAC

level, no relay
output necessary

Relay

Machine to be
switched

Switch output

Normally closed (NC)
Reports
“all OK”

24 VDC or 230 VAC

testo 54 with
relay output

Contact closed in non-alarm status
(opens when alarm triggered). Alarm

report, if switch condition met or
cable breakage (higher security).

Reports
“alarm”

24 VDC or 230 VAC

testo 54 with
relay output

Contact open in non-alarm status
(closes when alarm triggered).
Alarm report, if alarm condition
met (except cable breakage).

Normally open (NO)
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F Process display testo 54 -the basics

9.1.3 Limit value settings (AUTO or LATCH signal) 
in testo 54-2/-3/-7/-8

The testo 54 offers the following setting possibilities for the versions with
two limit value outputs (testo 54-2/-3/-7/-8):

• Opener/closer selectable, cf. graphic chap. 1.9.1.1 /1.9.1.2

• 2 limit values settable (conveniently via operating menu)

• 2 hysteresis values freely settable

• Alarm termination when alarm situation over (AUTO) or when acknowl-
edged (LATCH), cf. graphic below.

• Alarm acknowledged (LATCH) when key pressed or MPI 
(auxilliary voltage input)

The LATCH function in testo 542/-3/-7/-8 causes the signal (current value)
to be locked and held (“frozen”), if a limit value is exceeded. The calcula-
tion of MIN./MAX. values continues in the background.

In LATCH mode, the signal can only be acknowledged manually (red but-
ton) or electrically MPI-input, cf. electrical connection). In AUTO function,
however, the signal is automatically acknowledged when a limit value is
exceeded.

ON

OFF

ON

OFF

ON

OFF

Schaltausgang wird bei Grenzwert-
überschreitung geschlossen und
nach Beendigung der Alarmsituation
wieder geöffnet.

Schaltausgang wird bei Grenzwert-
überschreitung geöffnet und nach
Beendigung der Alarmsituation
wieder geschlossen.

Schaltausgang wird bei Grenzwert-
überschreitung geschlossen und
bleibt geschlossen, bis . . . 

Time

Limit value

Can be monitored:
- Current value
- Cumulative value (testo 54-7 only)

Normally open (NO) + AUTO

Normally closed (NC) + AUTO

Normally open (NO) + LATCH

Alarm acknowledgement by
- pressing button
- MPI (voltage input)
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testo 54 Process displays / external displays

F Process display testo 54 - the basics

9.2 The LATCH signal in testo 54-1/-4/-5/-6

The LATCH signal in testo 54-1/-4/-5/-6 causes the signal (current value)
to be locked and held (frozen), when 4 to 30 VDC is connected to the ter-
minals 3-4. The calculation of MIN./MAX. values continues in the back-
ground.

The LATCh input is released when the signal level drops below 2 VDC.

9.3 Keylock "Key" in
testo 54-2/-3/-7/-8

The keylock “Key” is only active, when a voltage (4 to 30 VDC, min. 5 ms),
a so-called high level, is connected to terminal 6 of terminal strip X2, and
terminal 7 of terminal strip X2 is earthed (see adjacent illustration below)

When the keylock “Key” is active, you cannot alter the limit values in
display mode, you can still however, display all values, reset the
MIN./MAX. values or the totaliser and acknowledge alarms with the red
button.

9.4 Using the auxilliary energy output

In the testo 54-x AC, an auxilliary energy output (24 VDC/50 mA) for sup-
plying a measurement transmitter or, for example, an alarm lamp, is inte-
grated. This makes an additional mains unit for supplying the 2-wire
measurement transmitter unnecessary. All testo 54-x AC and the testo
54-1/-2/-3/-7/-8 DC also provide a 10 VDC/30 mA auxilliary energy out-
put.

Terminal strip X2

9 GND3 (for Uout)

10 Uout +10 V / 30 mA

11 Uout +24 V / 50 mA
only when supplied with 90 to 260 V AC

8 MPI* „Reset-Limit value-Latch/Display-
Hold/Reset Totaliser“

7 GND2 (KEY/MPI)

6 Keylock „KEY“

Terminal X2

2-wire measurement
transmitter

21 V output

4 to 20 mA input

with testo 54-x AC

testo 54 supplies
measurement

transmitter, mains
unit unnecessary

Display without
24 VDC output

4 to 20 mA

Mains unit
e.g. hat rail mains unit

0554 1749

without testo 54-xAC
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9.6 Totaliser

9.6.1 Totaliser function

In the testo 54-7, the totaliser function is integrated, i.e. the totaliser adds
the momentary values at a sampling rate of 1 second (see illustration)

Momentary values

Time t [s]
Time t [s]

...
...

Cumulative value
(Totaliser)

F Process display testo 54 - the basics

9.5 MIN/MAX value store

In the testo 54-1/-2/-3/-4/-5/-6/-7/-8, storage of minimum and maximum
values is integrated. These values can be conveniently called up via the
operating menu.

Optimum process monitoring:
Have reliable values been
exceeded/fallen short of?

What were the extreme values?

Reset with red buttonExample:
Input signal from

measurement
transmitter/

stationary probe

MAX value

MIN value

MAX value
increasing

MAX value
increasing

MIN value
decreasing

MAX value constant

MIN value constant MIN value constant

MAX value constant

Zeit
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testo 54 Process displays / external displays

e.g. 500 m long, 0.5 mm2,
copper, 20°C: Rwire =  ρ · s  =  18 Ohm

A
(s = 500 m,  ρ = 0.018  � · mm2 A = 0.5 mm2)

m
e.g. testo 54: Rexternal display = 225 Ohm

e.g. input resistance: RPLC         = 100 Ohm
Simatic S7-300

343 Ohm  

G Information relevant for all measurement transmitters

1 Avoiding errors in wiring

1.1 2-wire technology (4 to 20 mA)
Two-wire measurement transmitters serve to convert non-electrical
parameters, e.g. temperature, pressure, relative humidity etc. into a uni-
form electrical signal of 4 to 20 mA. The measurement transmitters are
connected to a DC voltage source via 2 wires. The current consumption
of the measurement transmitters changes in the range of 4 to 20 mA,
dependent on the parameter to be measured. Supply circuit and signal
cicuit are thus identical (see illustration.)

The advantages of two-wire system are for one the extremely small instal-
lation costs and the unproblematic connection. The length of the wire has
no influence on the measurement signal.  A further advantage is the so-
called “live-zero” signal, i.e. the scale minimum corresponds to a current
of 4 mA. This means that this value is clearly transferred and cannot, for
example, be mistaken for a system which is switched off. In many cases,
installing a separate network wire to the measurement location is compli-
cated. By carrying the supply and the measurement signal in one wire, the
two-wire measurement transmitter can be used to great advantage here.  

and a Simatic-300 analog input card, the resistance is still 157 Ohms
below the maximum load limit of 500 Ohms, i.e. a further instrument could
be integrated into the measurement circuit, or the wire length could be
increased or the cross-section area reduced, provided that an additional
maximum of 157 Ohms result (see illustration).

Max. wire length: 

• The maximum signal wire length for 4 to 20 mA should be smaller than
1000 m (theoretically max. 3500 m according to the conductivity 
formula with 99% pure copper, 0.25 mm² cross-section and at 500
Ohms load resistance).

• A greater core cross-section (e.g. 0.5 mm² instead of 0.25 mm²) 
increases the permitted wire length.

• Screened wires should generally be used.

Load field 2-wire technology
The maximum permitted load in 2-wire technology is dependent on the
connected input voltage i.e. the higher the connected voltage, the higher
the permitted maximum load.
In the exemplary load field in the adjacent illustration, this means that with
a minimum voltage input of 12 V the maximum load 100 Ohms, and with
a maximum voltage input of 30 V the maximum load 625 Ohms may not
be exceeded.

Measurement transmitter

Rload

Evaluation: 
external display or PLC-
analog input

U
Supply circuit = 
Signal/measurement 

current circuit

Rload
U

Meas. transmitter

=

Rwire

Rexternal display

RPLC-analog input card

Load example (2-wire)

This means that, with a maximum load resistance of 500 Ohms,
a maximum additional load of 157 Ohms (500 Ohms - 343
Ohms) can be placed on the measurement circuit.

24 30

100

625

VD

50

12 24 30

100

625

VDC

50

12

75

Load field 2-wire technology

Rload =

The maximum load shows how high the permitted total resistance of the
instruments connected in the circuit (without the measurement transmit-
ter), and the installed wiring, can be. The sum of the resistances may not
be higher than the maximum load.
If the load resistance consists of a wire (500 m, 0.5 mm2, copper with a
specific resistance ρ = 0.018 � · mm2 at 20°C), a process display testo 54

m

Rload/

Ohm

Permitted range

apart from for hygrotest

with H1-display

Recommended range

hygrotest with 

H1-display

0981_7124_PP_Transmitters+General_7:0981_7124_PP_Transmitters+General_5.qxd 16.12.2009 15:53 Seite 129



130 www.testo.comwww.testo.comFurther information at

e.g. 500 m long, 0.5 mm2,
copper, 20°C: Rwire =  ρ · s  =  18 Ohm

A
(s = 500 m,  ρ = 0.018  � · mm2 A = 0.5 mm2)

m
e.g. testo 54: Rexternal display = 225 Ohm

e.g. input resistance RPLC = 100 Ohm
Simatic S7-300

343 Ohm  

G Avoiding errors in wiring

1.2 4-wire technology (0 to 20 mA, 4 to 20 mA, 0 to 1 V, 0 to 10 V)

In 4-wire technology, the measurement transmitter has a supply circuit
and a separete (active) measurement circuit

The 4-wire technology is still widely in use, despite the advantages of the
2-wire technology.

The 4-wire technology furthermore provides a supply of measurement
transmitters with a higher current consumption (e.g. for testo 6341/6343
because of the automatic zero point calibration).

The maximum load shows how high the permitted total resistance of the
instruments connected in the circuit (without the measurement transmit-
ter), and the installed wiring, can be. The sum of the resistances may not
be higher than the maximum load.

If the load resistance consists of a wire (500 m, 0.5 mm2, copper, 20°C),

a process display testo 54 and a Simatic-300 analog input card, the
resistance is still 157 Ohms below the maximum load limit of 500 Ohms,
i.e. a further instrument could be integrated into the measurement circuit,
or the wire length could be increased or the cross-section area reduced,
provided that an additional maximum of 157 Ohms result (see illustration).

Max. wire length: 

The maximum signal wire length for voltage signals (0 to 1 V and 0 to 10
V) should be smaller than 50 m (note: in the example above, a current sig-
nal is being measured), as otherwise the original signal decreases along
the length of the wire and is thus falsified. Current outputs (e.g. 0 to 20
mA), however, compensate the load resistances up to a certain length (full
utilization of the “max. load”, see above), here wire lengths of several
100 m can be achieved.

Load field 4-wire technology
In contrast to 2-wire technology, in 4-wire technology the load field is
constant because of the separate voltage supply, i.e. the permitted load is
independent of the connected input voltege (cf. illustration). In the
example on the right, the supply voltage may not amount to less than 12
VDC or more than 30 VDC.

Rload

Measurement transmitter

U

Supply
circuit

Signal/measurement circuit

Evaluation: 
external display or PLC
analog input

Rload =

Rwire

Rexternal display

RPLC-analog input card

Meas. transmitter

Load example (4-wire)

This means that, with a maximum load resistance of 500 Ohms,
a maximum additional load of 157 Ohms (500 Ohms - 343
Ohms) can be placed on the measurement circuit.

R /
Ohm

24 30

500

VDC
12

R load /
Ohm

24 30

500

VDC
12

Load field 4-wire technology

Rload =

Supply circuit    Signal circuit
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Information relevant for all measurement transmitters

G Avoiding errors in wiring

1.3 Wiring guide

Measurement transmitters can be exposed to interference in industrial
use. Directly adjacent to the measurement transmitter or its signal wires,
for instance, motors can start, which can lead to signal interference. Or
metal measurement transmitters are brought into contact with voltage
potentials of their mountings. Here are a few tips to help you avoid inter-
ference.

Preliminary note: 
PE (Protection Earth) wires, insulation colour green-yellow, help to avoid a
potential (voltage) difference in equipment assemblies. These potential dif-
ferences lead to undesired currents and to falsified signals, and in extreme
cases to damaged electronic components.

• The greatest causers of interference are supply cables which are
connected to motors, guards, frequency converters and similar.

• A minimum distance of approx. 30 cm should be kept between signal
wires and their supply cables.

• Different types of wires should be arranged according to signal groups
(current inputs, analog wires, digital wires etc.).

• So-called deviation plates are also to be recommended (applies
primarily to supply >_ 230 VAC). These plates must be earthed on both
sides!

• Reserve cores in the signal wire cables can also be earthed on both
sides as a screen.

Measurement
transmitter Right!

Wrong!

Control / 
Evaluation

• This applies primarily to signal wires, but also to supply cables and
earthing wires (PE).

• The maximum signal wire length for 0 to 1 V and 0 to10 V should be
less than 50 m.

• The maximum signal wire length for 4 to 20 mA should be less than
1000 m (theoretically max. 3500 m according to the conductivity 
formula with 99% pure copper, 0.25 mm² cross-section and at 500
Ohms load resistance).

1. Install wires and cables always as short as possible

• Shielding reduces external interference effects (e.g. through large
switches, frequency converters, motors etc.).

• The use of a cable with braided shielding is recommended, foil shields
have a five times worse shielding effect.

• The shield must be connected to a PE on both sides of the cable.

5. Use shielded wires as far as possible

• Switching processes lead to abrupt changes which can cause field
effects on neighbouring wires and equipment assemblies.

• Interference effects can often already be prevented with the use of
screening units (e.g. toroidal chokes).

3. Screening units should always be used on guards
and other switching equipment

Meas.
transmitter Meas.

transmitter

Right!Wrong!

PE

(green/yellow)

• Separating the housings is recommended.

• Separate earth wires (PE) are also recommended.

2. Measurement transmitters and measurement displays
may not be installed directly adjacent to guards, mains
switches, motors, frequency converters and similar

        
M

M

Meas.
transmitter Control / 

Evaluation

Reserve cores in the signal wire
cables

Deviation plates earthed on both sidesMinimum 30 cm

e.g. motors

Cable

Braided shielding

PE rail

Protection wire (PE)
(green/yellow)

To the control /
evaluation

Signal and 
supply wires

e.g. testo
6740

4. Never install measurement transmitter wires
parallel to live wires. These should always be
located separately.
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G Avoiding errors in wiring

PLC/ext. 
display

Supply
24 VDC

2-wire
meas.
transmitter

- +

PE

PEPE

Erdung wird empfohlen falls

PE-
rail

Signal (4 to 20 
mA)

PE connection in 2-wire technology

PLC/ext. 
display

Supply
24 VDC

4-wire
Meas.
transmitter

- +

PE

PEPE

Erdung wird empfohlen, falls 
Potentialunterschiede zwischen 
Messort (z.B. Behälterwand) und 
Spannungsversorgung/externer 

Anzeige/SPS besteht

+      -

With testo 6340 only the
supply voltage is earthed,
as it is electrically isolated

PE-
rail

Signal

PE connection in 4-wire technology

• Use as thick wires as possible, with many individual cores. These
should be kept a short as possible (see point 1).

6. Connect PE (protection wire) with low impedance
(low resistance)

The following PE wiring measures are only relevant if metal housings or
metal probes are in conductive connection with process partitions

9. Mutual zero potential is recommended if potential
differences exist between measurement location (e.g.
container wall) and voltage supply/external
display/PLC.

PE
(green /
yellow)

PE
(green/yellow)

Recommended: min. 0.5 mm2 cross-section for PE wires 

RIGHTWRONG

• The protection wire should always be laid in a star-shaped pattern to a
fixed point (best is the shortest way to the PE rail)

7. Do not loop the protection wire through from one
instrument to the next.

Meas.
transmitter

Meas.
transmitter

PE rail

RIGHT

WRONG

• Remove paint and grease deposits, and any other contamination
thoroughly.

• The use of washers and lock washers is recommended!

Example hygrotest 650 (metal housing):

8. When connecting the protection wire to (metal)
measurement transmitters, ensure that the
transition resistances are as low as possible

M5-screw

to the PE rail

Metal housing of the
measurement transmitter

Earthing is recommended if
potential differences exist

between measurement location
(e.g. container wall) and voltage

supply/external display/PLC

Earthing is recommended if
potential differences exist

between measurement location
(e.g. container wall) and voltage

supply/external display/PLC
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G Selection assistance for voltage supply

2.1 Description of the voltage supply possibilities

2 Selection assistance for voltage supply

Sketch/dimensions/
drawing/
connection image

Input voltage 110 to 240 VAC
50/60 Hz

9 to 264 VAC
47 to 63 Hz

90 to 260 VAC
50/60 Hz

230 VAC

Output voltage 24 VDC +/- 5 % 24 VDC 
adjustment by
customer possible
(22.2 to 26.4 VDC)

24 VDC +/- 15% 24 VDC

Output current 350 mA, 
short-circuit-proof, 
max. 1200 mA

2.5 A, 
short-circuit-proof, 
max. 3.4 A

50 mA,
max.1 channel

150 mA,
max.1 channel

A

Desktop mains unit
0554.1748

B

Hat rail mains unit
0554.1749

C

Voltage output of the
process displays
t54-2AC/-7AC

D

PLC analog input card. 
Simatic S7-300

Information relevant for all measurement transmitters
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G Selection assistance for voltage supply

2.2. Dimensional drawings of voltage supplies

2.2.1 Desktop mains unit (0554.1748)

View from below:
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Information relevant for all measurement transmitters

G Selection assistance for voltage supply

2.2.2 Hat rail mains unit (0554.1749)

72

57

49

32

90

45

68
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G Calibration and adjustment

3 Calibration and adjustment

4 Influence of the measurement inaccuracy of the reference instrument

Testo offers calibration in accredited testo laboratories.

If requirements from the field of quality assurance are in the foreground
(ISO 9001, QS9000, GMP, FDA, HACCP,...), ISO calibration (laboratory
accredited according to ISO 17025) offers the ideal solution. If highest reli-
ability is required, for instance in production norms, for assessors, official
bodies and critical applications, DKD calibration is recommended

If the measuring instrument has a DKD certificate, you are entitled to carry
out internal ISO calibrations in the works with this DKD calibrated refer-
ence instrument. The hygrotest 650 (with DKD certificate), for example, is
thus suitable for an internal works calibration laboratory.

Definition of terms:

A calibration is the comparison between the actual value and the nomi-
nal value,  and its documentation.

An adjustment is the alignment of the actual value to the nominal value.

When carrying out an adjustment with the help of a reference instrument,
it must be taken into account that not only the measuring instrument has
a measurement inaccuracy, but also the refrence instrument.

A the illustration shows, the measuring instrument      has a greater meas-
urement inaccuracy than the reference instrument     .

In the worst case, point 1 and point 2 move as far apart as possible, as
shown in the graphic.

It thus follows that the measurement inaccuracy of a measuring instru-
ment is within the tolerance range, if the distance between the measure-
ment value and the true value is not greater than the sum of the two
measurement inaccuracies.

Example:
• Measurement inaccuracy measuring instrument:  +/- 2 %RH
• Measurement inaccuracy reference instrument:  +/- 1 %RH

The measuring instrument is within the tolerance as long as the dis-
crepancy is less than +/- 3 %RH.

1

2

Inaccuracy of the reference

Inaccuracy of the measuring instrument

Scale of the
measurement 

parameter

Distance of to
max. discrepancy between reference
value and measurement value

True
value
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Information relevant for all measurement transmitters

G Scaling and resolution

5 Scaling and resolution

Digital measurement transmitters convert the signal coming from the sen-
sor into an analog signal. Digital signals consist only of the two signal stati
“0” and “1”, to which different current or voltage stati can be allocated. In
digital-analog conversion, this creates a step pattern of the signal, i.e.
analog signals can only be emitted at a certain grid distance and in a cer-
tain voltage or current range.
The grid distance is dependent on the quantisation (Bit resolution) as well
as on the absolute value of the measurement range. By scaling the meas-
urement range as tightly as possible, the resulting error of the analog sig-
nal can be reduced through the quantisation.

Calculation of the measurement range resolution:

Meas. range   = Meas. range   =  Measurement value resolution
Bit resolution               2X

Example: Measurement range --> 0.25 to 75 Nm3/h; 12-Bit resolution

Meas. value res. = Meas. value   = 74.75  Nm3/h  = 0,01825 Nm3/h
Bit resolution                21.

A step pattern of the signal is created (in digital-analog conversion). This
so-called “resolution” can be improved by scaling as tightly as possible.

The diagram shows two different measurement transmitter scales, 0 to
100 %RH and 30 to 60 %RH. The resolution of the current signal remains
constant (the number of steps), which is why the steps are compressed
when the scale is reduced horizontally.

The measurement range should be set as small as possible for this reason
(dependent on the process - all expected measurement values must be

within the scale!), as this improves the accuracy of the display and the sig-
nal through smaller steps.

In scaling, one should generally ensure that the scale of the measurement
transmitter and that of the control/external display are laterally
reversed/identical (see following illustration).

Physical
parameter

e.g. humidity

Definition of the scale 
alteration of resolution

incl. digital analog
converter

electrical

signal

Analog signal
Sensor Measurement

signal
Display /
control

02

001

4

060503

21

I/mA

Limitation of the scale is possible if the
application does not allow other values

Physical parameter

%RH0

An improvement of the display accuracy can
be achieved with a reduction of the
measurement range.

Steps due to digital-analog
conversion

Standard scale: 
Broader steps owing
to large measurement
range

Tighter scale: Smaller steps owing
to small measuring range
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6 Housing protection according to IP (International Protection)

6.1 Tightness according to IP-norm

The IP regulation VDE 0470-1 (previously: DIN40050) is a system for the
classification of the housings of electrical appliances according to the fol-
lowing aspects:

• Protection of persons from dangerous components inside the housing
• Protection of assemblies inside the housing from ingress of solid foreign

bodies
• Protection of assemblies inside the housing from ingress of water

G Scaling and resolution

Analog signal

I/mA

20

4

80 80 100100

Relative humidity
[%RH]

Value to testo
54/SPS

Measurement value

Evaluation Transmitter

60 60

16

0

e.g. scale 
measurement
transmitter

0..80 %RH
= 4...20 mA

e.g. scale
PLC external display:

4 to 20 mA 
= 0 to 80 %RH^

^

Evaluation
Display / control
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Information relevant for all measurement transmitters

G Housing protection according to IP (International Protection)

The first code number refers to the accessibility of the dangerous compo-
nent for a person or solid foreign body.

0 No protection

1 Protection from solid bodies to 50 mm, e.g. unintentional hand
contact

2 Protection from solid bodies to 12 mm, e.g. fingers

3 Protection from solid bodies over 2.5 mm, e.g. tools and small
wires

4 Protection from solid bodies over 1 mm, e.g. small wires

5 Limited protection from dust ingress (no harmful deposits)

6* Complete protection from dust

* Example IP 65 (testo hygrotest) 

0 No protection

1 Protection from vertically dripping water 
(e.g. condensation)

2 Protection from direct water spray to 15° from vertical direction

3 Protection from direct water spray to 60° from vertical direction

4 Protection from water spray from all directions, limited ingress
permitted

5* Protection from low-pressure water jet from all directions, limited
ingress permitted

6 Protection from powerful water jet e.g. for use on ship’s decks,
limited ingress permitted

7 Protection from immersion in water up to a depth between 15 cm
and 1m

8 Protection from immersion in water under pressure for longer
periods

First digit of the IP-protection class: 
Protection from solid bodies

First digit of the IP-protection class:
Protection from water

The second code number refers to the damage caused by water ingress.
The conditions described go from vertically dripping water via water spray
and water jets to constant immersion.

6.2 Watertightness test at Testo (based on DIN
VDE 0470-1/ EN 60529 / ICE 529)

The Testo measuring instruments are tested under the following
conditions (as long as no other instrument specifications are defined): 

temperature: 15 to 35°C, 

relative humidity: 25 to 75%RH

air pressure: 860 to 1060 mbar

test medium: water (+/- 5 K to test object)

Passing condition:
No damaging quantities of water may have entered the product at the end
of the test.

The following table shows the tests for the most common protection 
classes:

IP 42 Test object is placed under water dripping vertically or at an angle
of up to 15°. Protection from dripping water 

IP 54 Water is sprayed at the test object from different sides (approx.
60°) at a distance of 200 mm using a hand shower and a water
quantity of aprox. 0.07l/min.
Protection from water spray.

IP 65 Water is sprayed at the test object from a jet in a quantity of
approx. 12l/min.
Protection from water jet.

IP 67 Test object is immersed in a tank 0.15 m from top edge up to
approx.1m from bottom edge for 30 mins.
Protection from temporary immersion.

IP 68 Test object is immersed in a water tank according to its specifica-
tions and previously set times. The test must be recorded in a
product norm (stricter than IP 67 i.e. deeper than 1 m / longer
than 30 min).
Protection from immersion.
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Always at your service!

Please send for more information:

Monitoring Instruments for Food Production

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 Engineering

Stationary Solutions for Air Conditioning and Process

Measurement Solutions for Production, Quality Control and
Maintenance

Measurement Solutions for Climate Applications in Industry

Reference Measurement Solutions 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

Stationary Measurement Technology 
Compressed Air

Stationary Measurement Technology 
Process Displays / Online Monitoring / General Information
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