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A3 1. Trace humidity transmitter testo 6740

1 Description

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

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

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

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

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

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

Why adjust on-site without a reference measuring instrument?

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

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

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

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

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

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

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

points
– High accuracy is achieved quickly

P1P2
P

P1 P2

Diagram of 2-pressure adjustment

Scale drawing

Valve handle

Quick coupling
Diameter: 7.2G½ thread for testo 6743

90°

testo 6743

%RH

%RH 1

%RH 2

199 mm ±2 mm

53 mm
±2 mm
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A3 2 Application

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

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

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

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

In high and medium voltage, SF6 is used to avoid switching sparks. testo 6740
continuously monitors humidity – enabling the exchange cycles of the expensive gas
to be extended; damage is avoided.
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Compressed air, air and gases are used in all areas of industry. Humidity is
usually undesirable, as it causes mechanical damage, corrosion or metal
adhesion, which raise the operating costs or impair the quality of the
finished product, as shown in the graphic below.

2.1 Avoiding humidity damage

2.2 Assuring compressed air quality

What is compressed air quality?

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

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

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

>>

Production                                 Distribution                                                Consumer

Corrosion in pipes and
functional elements

Pneumatic drive systems:
- interrupted lubrication
- mechanical damage

Formation of ice in
cold or outside
zones

Compressor Dryer

e.g. medical
compressed air

Damp powder
conglutinates

Bacterial growth
(European
pharmaceutical
regulations)

e.g. transport air for
pharmaceutical powder

A3 2 Application

*cf. chap. 1.12.2.5
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Trace humidity measurement transmitter testo 6740

2.3 Monitoring/controlling dryers

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

Refrigeration dryers

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

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

Adsorption dryer

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

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

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

Humid
compressed air

Dry
compressed
air

1

2
Condensate

Refrigeration

circuit

Dry
compresse

Humid
compressed air

A3 2 Application

here: 
drying

here:
regeneration
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Humidity-dependent adsorption dryer switching

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

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

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

-22°

1

1

2

2

1

A3 2 Application

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

Switching limit value

CChamber A

Chamber A

Chamber B

Chamber B

Limit value
-22 °Ctd

Pressure
dewpoint

temp.

Drying

Regener.

Drying

Regener.

Time

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

Limit value possibly higher in summer than in winter

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

Measuring ranges and accuracy

Measurement type Measuring range Measurement uncertainty

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

(each at +25 °C)

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

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

A3 3 Technical data

Measurement inaccuracy
at various
process temperatures

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

Property Value

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

Max. load

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

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

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

Rotatability (display positioning) 350° around the housing axis

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

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

Temperature sensor NTC

Sensor protection Sintered stainless steel filter

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

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

Analog output

Signal 4 to 20 mA, two-wire technology

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

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

Resolution 12 bit

Accuracy ±40 μA

Switch outputs (optional, only with alarm plug)

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

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

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

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

EMC According to guideline 89/336 EEC

Reaction times RH sensor in trace humidity range

from 13.2° Ctpd to -32.1 °Ctpd
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A3 3 Technical data
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Trace humidity measurement transmitter testo 6740 

4
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4...20 mA

Versorgung

4

5 US (Hauptalarm)

2

3 LS (Voralarm)

Klemmen

Steckerbuchse

Klemmen

Relaisplatine

U = 20...28 VDC

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

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

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

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

> Remove the plug socket from the plug housing. 

> Connect the wires as follows:

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

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

1
3

2

1
 

2
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I +

Relay board terminal (connected ex-works)

Shielding
on PE

I -

1

32

Terminals  plug socket

1: I + (4 to 20mA)

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

board ex-factory)
: Connect shield

Terminals relay board

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

Current
signal and
supply 20 to
28 VDC

Plug
socket

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

Standard plug

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

Switch contact plug (0554 3302) 

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

Max. switching 0.5 A/30V

A3 4 Electrical connection

+
4 to 20 mA U = 10 to 30 VDC

Terminals

plug socket

Terminals

relay board

Supply

4 to 20 mA U = 20 to 28 VDC

LS (pre-alarm)

US (main alarm)
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4.1 Wiring example

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

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

X1 

X2 

testo 6740  + 
- 

testo 54 ist gle
Spannungsversor

Messsignal - Au

Process display
testo 54-2AC/-7AC 

 

Voltage 
output  
24 VDC 

Signal 
input 
4 to 20mA 

1   2   ....        9 10 11

1   2   3  4   5   6   7  8 

~ 

+ + 

+ - 

- - 

90 to 260 VAC 

Voltage input 

1   2   3   4   5 
X3 

KlemmleisteX3:  
nur bei  testo  54 - 7 

testo 6740

+

-
20.

+

-

-+

+

-
24 VDC

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

Grenzüberschreitung (Hauptalarm)

SignalhornSignalleuchte

-

1        2       3        4         5       6

Relaisplatine

Alarmstecker

+

-
24 V

A A

galvanische 
Verbindung

Anzeige

A3 4 Electrical connection

e.g. signal
lamp

e.g. signal
horn

20 to 28 VDC

20 to 28 VDC

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

testo 54 is simultaneously
voltage supply and measurement

signal recorder

Shielded cable

Connect shield to
PE on both sides!

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

20 to 28
VDC

Galvanic
connection,
here      - 

1        2       3       4         5       6

-
LS US

+

Alarm plug
relay board

An audible signal sounds when upper limit
values are exceeded

A signal lamp lights up when lower limit
values are exceeded

Display

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

4.2 Parameterization of the switch outputs (accessories 0554 3302)

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

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

5 Operating menu testo 6740

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

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

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

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

CodE

SETSET

SETSET

Unit 1   ProG AdJAlAr

SETSET

rST

SETSET

SETSET

SETSET

1

2

1

SETSET

1

2

1

SETSET

2

SETSET

2

1

SETSET

1

2

SETSET

SET

SETSET

+1

SETSET

2

Measuring
mode*

after max.
10 sec.

Enter code
Pressure
dewpoint

°Ctp
°Ftp

Atm. dewpoint
°CtA
°FtA

%RH
%rF
%rH
%Hr

ppmv
PP

mg/m3
Abs

Temperature
°C
°F

4 mA
S-Lo

20 mA
S-Hi

MinValue
Lo

MaxValue
Hi

Alarm low
LS

Alarm high
US

Hysteresis
HYSt

Reference value
rEF

No reset
no

Reset
rS

Switch test
tESt

Password
UCod

Delay
Pti (sec.)

Activate/deactivate
display

dS-1

Change
value/unit

dS-2

Analog test
AtES

Absolute pressure**
PrES

Unit
+ scale

Pass-
word

various
parameters

Alarm outputs 1-point
adjustment Reset

Main menu

means:
briefly press
SET button

scroll with

continue
unchanged

continue
unchanged

next position

confirm

return to main menu after last stepor

oder

select

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

Display
off

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

A3 5 Operating menu

02- 01-

81-22- 8-21-

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

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

(second MAX monitoring)

Target range (example)

Dewpoint
/ °Ctd

Switch output

off off

on on

Hyst = 2 Hyst = 2

Please observe: switching point at limit value + Hysteresis

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

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

can be replaced by:

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

Sintered
stainless steel
cap

Instrument plug 
with gasket

3 operating buttons

LCD display
4 x 7 segments

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

testo 6743/6744 only

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

Grub screw
M3 x 3
DIN 551

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

G
 1

/2
od

er
 N

P
T

1/
2

S
W

27
37 Ø
 1

2

Installation depth in
process

33 40 108.5

181.5 10 34

38

56

38
.9

51 71

176

4

3
Material
PAA-GF30 black
Stainless steel 1.4305

3

4

1

2

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

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

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

Install a 40 μm filter for oily, dirty
media.

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

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

A

A

A B

B

C

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

D

D
testo 6741

G ½

G ½ - thread

NPT ½”

NPT ½” - thread

testo 6743
with display

testo 6744
with display

testo 6742

C

C

B

In main pipe:
behind dryer

A3 7 Selection assistance

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

Four possible instrument types:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Housing material: Polyacrylamid-GF30

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

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

Protection class: IP65

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

Interesting accessories

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

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

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

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

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

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

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

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

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