
DS 500
Intelligent chart recorder for compressed air and gases
Measurement - control - indication - alarm - recording - evaluation

Advantages at a glance:
Clear layout: 7“ color screen with touch 
panel...

Versatile: Up to 12 optional sensors 
can be connected...

Suitable for industrial applications: 
Metal housing IP 65 or panel mounting

Data available though world wide 
web: Network-compatible and remote 
transmission via webserver

Intelligent: Daily/weekly/monthly re-
ports...

Mathematical function for internal 
calculations

Totalizer function for analogue signals

... Saves time and costs during        
installation

DS 500 - the intelligent chart recorder of the next generation

From recording of the measured data, 
indication on a big color screen, alerting, 
storage up to remote read-out via 
webserver... this is all possible with DS 
500. By means of the CS Soft Basic 
software alarms can be sent via SMS or 
e-mail.

All measured values, measured curves 
and threshold exceeding are indicated. 
The curve progressions from the begin-
ning of the measurement can be viewed 

Daily/weekly/monthly reports with costs 
in € and counter reading in m³ for each 
consumption sensor are completing the 

sophisticated system concept.
The big difference to ordinary paperless 
chart recorders reveals in the easy 
initiation and in the evaluation of the 

directly and powered by DS 500. 
Everything is matched and tuned.

Mathematical function for internal 

compressed air plant: 

costs in € per generated m³ air

kwh/m³ generated air

consumption of single lines including 
summation

Totalizer function for analogue signals 
(e.g. 0/4...20 mA, 0...10 V). In case of 
third-party sensors which e.g. only give a 

a total counter reading in m³ can be 
generated by means of the totalizer func-
tion.
No time consuming studying of the 
instruction manual... this saves time. 
Internal voltage supply of all sensors, 
no wiring of external mains units ... this 
saves additional costs.
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All important information at a glance
Measured values, statistics, curves with the 7” color screen touch panel

Real time measured values
All measured values can be seen at a glance. Thresh-
old exceeding are indicated in red color.
A „measuring site name“ can be allocated to each sen-
sor.

Graphic display
This display replaces the former evaluation of ordinary 
paper chart recorders and offers lots of advantages. 

analysis of peak values is unique.

Real time measured values 
and graph
Additionally to the measurement curves the real time 
value is indicated as well.

Statistics and reports
Different to ordinary chart recorders the DS 500 offers 
not only the recording of the measured data but also 

weekly/monthly report at the push of a button. It is no 
longer necessary to read-out the counter and transfer 
the values manually into a list. The reports can be 
imported to every PC into Excel® by means of a USB 
stick and after that they can be printed out without any 
additional software. This saves time and money and 
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DS 500
Intelligent chart recorder for compressed air and gases

Versatile:
Up to 12 sensors, incl. all CS sensors (con-
sumption, dew point, pressure, current, KTY, 

-
cally by DS 500. Optional analogue sensors 
(0/4...20mA, 0...1/10/30 V, pulse)

sensors can be connected via RS 485, 
Modbus RTU and SDI.

Flexible:
Network-compatible and worldwide remote 
data transmission via Ethernet, integrated 
webserver.

Alarm relay/ fault indication:

freely and allocated to 4 different alarm relays. 
Collective alarms are possible.

Flow sensor
VA 500

Clamp-on 
ammeter Screw-in temperature

probe Pt 1000

Temperature
probe Pt 100

current/effective
power meters

All sensor inputs are freely allocatable, 
incl. internal voltage supply.

Third party 
sensors

0/4...20 mA

Third party 
sensors
0-1/10 V

Third party sen-
sors RS 485
Modbus RTU

Third party 
sensors
pulse

Dew point
sensor
FA 510

Flow meter
VA 520

Pressure
sensor
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Installation and removal under 
pressure via standard 1/2” ball 
valve
A safety ring avoids the uncon-
trolled ejection in case of instal-
lation/removal under pressure
Usable for different gases: 
compressed air, nitrogen, 
argon, CO2, oxygen

Extremely long-term stable
Quick adaption time
Large measuring range 
(-80° to +20° Ctd)
For all driers: 
Desiccant driers, membrane 
driers, refrigeration driers
Easy installation under pressure 
via the standard measuring  
chamber with quick coupling

Large selection of pressure 
sensors with different measur-
ing ranges for each measuring 
purpose
Quick installation under ressure 
by quick coupling
Pressure sensors 
0-10/16/40/100/250/400/600 
bar overpressure
Pressure sensors -1 - +15 bar 
(under-/overpressure)
Differential pressure 
1.5 mbar up to 4.2 bar
Absolute pressure 
0-1.6 bar (abs:)

CS PM 210 current/effec-
tive power meters for panel 
mounting with external current 
transformer for big machines 
and plants
External current transformers for    
clamping around the phases  
(max. 2000 A)
Measures KW, kWh, cos phi, 
kVar, kVA
Data transfer DS 500 via 
Modbus

For direct measurement of the 
heat volume (in kWh)
Customary heat meters e.g. at 
heating systems, heat 
exchangers, district heating 
networks and so on can be 
connected to DS 500 either via 
pulse signals or 4 -20 mA

Large selection of temperature 
sensors e.g. for measurement of 
the ambient 
temperature or gas temperature
Pt100 (2-wire or 3-wire)
Pt1000 (2-wire or 3-wire)
KTY sensors
Temperature sensors with 
measuring transducer (4-20 mA 
output)

Flow sensors
for compressed air and gases

Dew point sensors Pressure sensors

Temperature sensors Heat meters-/ water and 
gas meters

Current/effective 
power meters

By means of the intelligent chart recorder DS 500, all measuring data of a compressor station can be recorded, indicated and evaluated.

At 12 freely assignable sensor inputs all our sensors can be connected as well as any optional third-party sensors and meters with 
the following signal outputs:

4-20 mA, 0-20 mA I 0-1 V / 0-10 V / 0-30 V I Pt 100 (2- or 3-wire), Pt 1000 (2- or 3-wire), KTY I pulse outputs (e.g. of gas meters) fre-
quency output I Modbus protocol.
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Descripation Order No.
DS 500 - intelligent chart recorder in basic version (4 sensor inputs) 0500 5000

Option 4 additional sensor inputs for DS 500 Z500 5001

Option 8 additional sensor inputs for DS 500 Z500 5002

Option Integrated webserver Z500 5003

Z500 5004

Option version for panel mounting Z500 5006

Option power supply 24 VDC (instead of 100...240 VAC) Z500 5007

Option „mathematics calculation function“ for 4 freely selectable „virtual“ chan-
nels, (mathematical functions: addition, subtraction, division, multiplication)

Z500 5008

Option „Totalizer function for analogue signals“ Z500 5009

Z500 3008

CS Soft Basic - data evaluation in graphic and table form, reading out of the 
measured data via USB or Ethernet

0554 7040

CS Soft Network - Database Client/Server Solution (up to 5 DS 500) - 
database (MySQL) to Server - data evaluation via Client-Software

0554 7041

CS Soft Network - Database Client/Server Solution (up to 10 DS 500) - 
database (MySQL) to Server - data evaluation via Client-Software

0554 7042

CS Soft Network - Database Client/Server Solution (up to 20 DS 500) - 
database (MySQL) to Server - data evaluation via Client-Software

0554 7043

CS Soft Network - Database Client/Server Solution (> 20 DS 500) - 
database (MySQL) to Server - data evaluation via Client-Software

0554 7044

Technical data DS 500
Dimensions of housing: 280 x 170 x 90 mm, IP 65

Connections: 18 x PG 12 for sensors and supply, alarm relays 1 x RJ 45 Ethernet connection

Version panel mounting: Cutout panel 250 x 156 mm

Weight: 7.3 Kg

Material: Die cast metal, front screen polyester

Sensor inputs: 4/8/12 sensor inputs for analogue and digital sensors freely allocatable. See options 
Digital CS sensors for dew point and consumption with SDI interface FA/VA series, digital third-party sen-
sors RS 485 / Modbus RTU, other bus systems realizable on request.
Analogue CS Sensors for pressure, temperature, clamp-on ammeters pre-configured.
Analogue third-party sensors 0/4...20 mA, 0...1/10/30V, pulse, Pt 100 / Pt 1000, KTY

Power supply for 
sensors:

24 VDC, max. 130 mA per sensor, integrated mains unit max. 24 VDC, 25 W. In case of version 8/12 sensor 
inputs, 2 integrated mains units each max. 24 VDC, 25 W.

Interfaces: USB stick, USB cable, Ethernet / RS 485 Modbus RTU / TCP, SDI other bus systems on request, 
WEB server optionally

Outputs: 4 relays (changeover contact 230 VAC, 6 A), alarm management, relays freely programmable, collective 
alarm
Analogue otuput, pulse in case of sensors with own signal output looped, like e.g. VA/FA series

Memory card: Memory size 4 GB SD memory card standard

Power supply: 100...240 VAC / 50-60 Hz, special version 24 VDC

Color screen: 7“ touch panel TFT transmissive, graphics, curves, statistics

Accuracy:
Operating temperature: 0...50°C

Storage temperature: -20...70°C

Optionally: Webserver

Optionally: Quick measurement with 10 ms sampling rate for analogue sensors, Max/Min indication per second

Optionally:

Input signals
Current signal
internal or exter-
nal power supply
Measuring range
Resolution
Accuracy
Input resistance

(0...20mA/ 4...20mA)

0...20 mA
0.0001 mA
± 0.03 mA ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...1 V)
0...1 V
0.05 mV
± 0.2 mV ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...10 V / 30 V)
0...10 V
0.5 mV
± 2 mV ± 0.05 %

RTD Pt 100
Measuring range
Resolution
Accurancy

-200...850°C
0.1°C
± 0.2°C (-100...400°C)
± 0.3°C (further range)

RTD Pt 1000
Measuring range
Resolution
Accuracy

-200...850°C
0.1°C
± 0.2° (-100...400°C)

Pulse
Measuring range

min pulse length 100 
s frequency 0...1 kHz

max. 30 VDC
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Suitable probes from the product range:

Flow sensors VA 500: Order No.

Standard (92.7 m/s), sensor length 220 mm, without display
0695 5001

Options for VA 500: (see page 81)

Pressure sensors: ± 1 % accuracy of 
full scale

± 0,5 % accuracy of 
full scale

Standard pressure sensor CS 16 from 0…16 bar 0694 1886 0694 3555

Standard pressure sensor CS 40 from 0…40 bar 0694 0356 0694 3930

Standard pressure sensor CS 1.6 from  0...1.6 bar abs. 0694 3550

Standard pressure sensor CS 10 from 0...10 bar 0694 3556 0694 3554

Standard pressure sensor CS 100 from 0…100 bar 0694 3557

Standard pressure sensor CS 250 from 0…250 bar 0694 3558

Standard pressure sensor CS 400 from 0…400 bar 0694 3559

Precision pressure sensor CS -1...+15 bar, ± 0.5 % accuracy of full scale 0694 3553

Precision differential pressure sensor CS 400, 0...400 mbar differential pressure, 0.075% ac-
curacy of full scale, static pressure max. 40 bar

0694 3560

Flow meters VA 520:

Flow meter VA 520 with integrated measuring section, (R 1/4“ DN 8) 0695 0520

Flow meter VA 520 with integrated measuring section, (R 1/2“ DN 15) 0695 0521

Flow meter VA 520 with integrated measuring section, (R 3/4“ DN 20) 0695 0522

Flow meter VA 520 with integrated measuring section, (R 1“ DN 25) 0695 0523

Flow meter VA 520 with integrated measuring section, (R 1 1/4“ DN 32) 0695 0526

Flow meter VA 520 with integrated measuring section, (R 1 1/2“ DN 40) 0695 0524

Flow meter VA 520 with integrated measuring section, (R 2“ DN 50) 0695 0525

Dew point sensors:

0699 0510

0699 0512

Standard measuring chamber for compressed air up to 16 bar 0699 3390

Connection cable 5 m 0553 0104

Connection cable 10 m 0553 0105

Temperature sensors:

Screw-in temperature  probe PT 100 class A, length: 300 mm, d=6mm,
with integrated transducer 4…20 mA = -50°C…+500°C (2-wire)

0604 0201

Outdoor temperature probe, PT 100 class B (2-wire) in wall housing
(82x55x33 mm), temperature range: -50°C to +80°C

0604 0203

Indoor temperature probe, PT 100 class B (2-wire) in wall housing (82x55x33 mm),
temperature range: -50°C to +80°C

0604 0204

Temperature probe PT 100 class A (4-wire)  with cable, length: 300 mm, d=6 mm,
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0205

Temperature probe PT 100 class A (4-wire) with cable, length: 100 mm, d=6
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0206

Temperature probe PT 100 class A (4-wire) with cable, length: 200 mm, d=6
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0207

Surface temperature probe, magnetic, magnet dimensions 39x26x25 mm, PT 100
class B (2-wire), -30 to +180°C, 5 m connection cable (PFA) with open ends

0604 0208

Clamp screwing 6mm; G 1/2“ PTFE clamp ring pressure tight up 10 bar
material: stainless steel, temperature range: max. +260°C

0554 0200

Clamp screwing 6mm; G 1/2» stainless steel clamp ring
pressure tight up to 16 bar, material: stainless steel, temperature range: max. +260°C 

0554 0201

Connection cables for pressure sensors / temperature sensors:

Connection cable 5 m 0553 0108

Connection cable 10 m 0553 0109

Clamp-on ammeters:

Clamp-on ammeter 0...1000 A TRMS incl. 5 m connection cable with open ends 0554 0518

Clamp-on ammeter 0...400 A TRMS incl. 3 m connection cable with open ends 0554 0510
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CS PM 210
Current/effective power meter for panel mounting
Measures voltage, current and calculates:

Active power  [kW]
Apparent power  [kVA]
Reactive power  [kVar]
Active energy  [kWh]
cos phi

All measured data are transferred digitally (Modbus) 
to DS 500 and can be recorded there.

Voltage measurement

L1

L2 

L3 

N Current
transformers

Digital data transfer to DS 500

via RS 485 - Modbus 

Description Order No.
CS PM 210 current/effective power meter for panel mounting, current transform-
er from 100 A to 2000 A connectable

0554 5353

Current transformer 100/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 21 mm)

0554 5344

Current transformer 200/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 21 mm)

0554 5345

Current transformer 300/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 22 mm)

0554 5346

Current transformer 500/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 22 mm)

0554 5347

Current transformer 600/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 22 mm)

0554 5348

Current transformer 1000/5 A connectable to current/effective power meter for 
panel mounting (for current bar up to 65 x 32 mm)

0554 5349

Current transformer 2000/5 A connectable to current/effective power meter for 
panel mounting (for current bar up to 127 x 38 mm)

0554 5350

Connection cable to DS 500, 5 m, with open ends 0553 0108

Connection cable to DS 500, 10 m, with open ends 0553 0109

Technical data:
Parameters: Voltage (Volt)

Current (Ampere)
Cos phi
Active power (kW)
Apparent power (kVA)
Reactive power (kVar)
Active energy (kWh)
Supply frequency (Hz)
All parameters are
transferred digitally to 
DS 500

Accuracy
current
measurement:

± 0,5% of 1 to 6 A

Accuracy
voltage:

± 0,5% of 50 V to 
277 V

Accuracy active 
energy:

IEC 62053-21 Class 1

Interfaces: RS 485 (Modbus 
protocol)

Measuring 
range:

Voltage measurement 
max. 480 Volt

Dimensions: 96 x 96 x 69 mm
(W x H x D)

Operating
temperature:

-5...+55°C
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CS Soft Basic - evaluation of measured data for single computers

Graphic evaluation
All measurement curves are indicated in different colors. All 
necessary functions like free zoom, selection/deselection of single 
measured curves, free selection of time periods, scaling of the 
axis, selection of colors and so on are integrated:

Table view
All measured points are listed with the exact time interval. The 
desired measuring channels with the measuring site name can be 
selected via the diagram explorer.

Statistics
All necessary statistics data are apparent at a glance. So the user 
can quickly see which minimum or maximum measured values 
occurred at which time and for how long.

report.

Ethernet

USB-Stick

The measured data stored in the data logger 
integrated in DS 500 can be read-out via 
USB stick.

If DS 500 has the optional Ethernet interface 
the measured data can also be read-out over 
big distances via the computer network

With the „Ethernet / RS 485 - interface“ DS 500 can be connected 
to customer-owned Bus system (e.g. PLC, building management 
system BMS, central control system, SCADA,...).

The measured values of all sensors can be retrieved via Modbus 
protocol. A detailed protocol description is enclosed with each DS 
500 instrument. When using the Ethernet interface the IP address 
at DS 500 can be freely adjusted. As an alternative DS 500 waits 
for the address allocation by a DHCP server.

RS 485 network (Modbus RTU)
or Ethernet (Modbus/TCP)

Software

Connection to Bus system
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Load background 
image

measurement values
Red measurement 
values in case of 
alarm exceeding

Selection of the measuring 
channels to be indicated
Easy zoom in and zoom out
Up to 8 y-axis
Quick access to day, week, 
month view

Consumption analysis (in connection with option “consumption report”)

CS Soft Network - Evaluation of the measured data for several computers 
in the network
By means of the CS Soft Network an 
optional number of DS 500/ DS 400 in-
struments can be evaluated via Ethernet. 
The software stores the measured data 
of all DS 500 / DS 400 cyclically (cycle 
freely selectable) in a SQL database on 

the server. In case of an exceeding of the 
stored alarm values the software automat-
ically sends an SMS or an e-mail. Further-

in the server software so that single staff 
members only can access the measured 

data of certain DS 500 / DS 400.The 
evaluation of the measured data can be 
carried out by means of the client software 
from each PC within the company.

SERVER

ETHERNET

WORLD WIDE WEB

Functions of the CS Soft Network 
(Server):

Automatic data storage in My SQL database (cycle 
freely programmable)

User administration

via SMS/e-mail

Functions of the CS Soft Net-
work (Client):

Indication of current measured values

Graphical chart with zoom function

In table form

Report generation (standard report with 
Min-Max values, number of alarm exceeding, 
moment of alarm exceeding)

Automatic consumption report

Graphical chart
with zoom function

View: Current 
measurement values
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Webserver
The new webserver with extended features for the chart recorders 
DS 500 and DS 400 is available with immediate effect. Users can 
get direct access to their measuring values worldwide (current and 
historic measuring values) and display the measuring values on 
their smart phone, tablet or computer. For monitoring of threshold 
values users can receive an automated „alarm E-mail“.

The new webserver can be ordered as an option with each 
stationary DS 500/400, but also for their mobile counterparts. For 
using the features of the webservers, the DS 500/400 must be set 
up with it’s own IP address within the network.

The webserver provides a website, which displays the measuring 
values. This website can be accessed from any web browser on 
each smart phone, tablet or computer via it’s unique IP address. 
This is all possible without the installation of any new or additional 
software.

View of the real time measuring 
values (graphic and table view)

View of the historic measuring values as a 
single chart (time period freely selectable)

Automated „alarm e-mail“ for threshold value exceedance: 
Access authorization
Different groups with different users/passwords can be assigned to different access levels.

Starting the data logger
In case of a stopped data logger the group operator or administrator can start the data logger remotely, via the web server. 

www.safewellsolutions.com 13

Chart recorder



DS 500 mobile
Intelligent mobile chart recorder
The intelligent mobile chart recorder - energy analysis according to DIN EN ISO 50001

at compressed air systems

Your advantages at a glance
Easy and clear layout:
Very easy operation via 7“ color display with touch 
panel

Versatile:
Up to 12 sensors/meters connectable also third-party 
sensors/meters including power supply

Reliable: 
Stores all measured values on a memory card, easy 
reading-out via USB stick possible

Intelligent energy analysis:
Daily/weekly/monthly evaluations mathematic function 
for internal calculations, e.g. the typical key data of a 
compressed air plant:
- costs in € per generated m³ air
- kWh/m³ generated air 

Easy & intuitional 

in its operation

Saves tim
e & costs

on installation
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Technical Data DS 500 mobile - measurement of up to 12 compressors

Description Order No.
Intelligent chart recorder DS 500 mobile, 4 sensor inputs 0500 5012

Intelligent chart recorder DS 500 mobile, 8 sensor inputs 0500 5013

Intelligent chart recorder DS 500 mobile, 12 sensor inputs 0500 5014

Option „integrated webserver“ Z500 5003

Z500 5004

Option „mathematics calculation function“ for 4 freely selectable „virtual“ chan-
nels, (mathematical functions: addition, subtraction, division, multiplication)

Z500 5008

Option „Totalizer function for analogue signals“ Z500 5009

CS Soft Basic - data evaluation in graphic and table form, reading out of the 
measured data via USB or Ethernet

0554 7040

CS Soft Energy Analyzer for energy and leakage analysis of compressed air 
stations

0554 7050

Software Upgrade of the already existing CS Soft Basic to 
CS Soft Energy Analyzer

0554 7045

GSM module for data transfer via the GSM network (mobile network) on request

Connection cable on mobile instruments, ODU / open ends, 5 m 0553 0501

Connection cable on mobile instruments, ODU / open ends, 10 m 0553 0502

Connection cable for VA/FA series on mobile instruments, ODU/M12, 5m 0553 1503

Extension cable for mobile instruments ODU/ODU, 10m 0553 0504

Connection cable for mobile current/effective power meter 0553 0506

Case of all sensors (dimensions: 500 x 360 x 120 x mm) 0554 6006

Technical data DS 500 mobile
Case dimensions: 360 x 270 x 150 mm

Connections: 4 / 8 / 12 sensors and supply,
1 x RJ 45 Ethernet connection

Weight: 4.5 kg

Material: diecast, front foil polyester, ABS

Sensor inputs: 4/8/12 sensor inputs for analogue and digital sensors; freely al-
locatable. See options 

Digital CS sensors for dew point and flow with SDI interface FA/VA  
series, digital third-party sensors RS 485 / Modbus RTU.

Analogue CS Sensors for pressure, temperature, clamp-on         
ammeters preconfigured

Analogue third-party sensors 0/4...20 mA, 0...1/10/30V, pulse, Pt 
100 / Pt 1000, KTY, counter

Voltage supply for 
sensor:

24 VDC, max. 130 mA per sensor, integrated mains unit, max. 24 
VDC, 25 W

In case of version 8/12 sensor inputs 2 integrated mains unit, each 
max. 24 VDC, 25 W

Interfaces: USB stick, Ethernet / RS 485 Modbus RTU / TCP, SDI other bus sys-
tems on request, webserver optionally, GSM module

Memory card: Memory size 4 GB SD Memory card

Voltage supply: 100...240 VAC / 50-60 Hz

Color display: 7“ touch panel TFT transmissive graphics, curves statistics

Accuracy:

Operating temperature: 0...50°C

Storage temperature: -20...70°C
Input signals
Current signal
internal or external 
power supply
Measuring range
Resolution
Accuracy
Input resistance

(0...20mA/4...20mA)

0...20 mA
0.0001 mA
± 0.03 mA ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...1 V)
0...1 V
0.05 mV
± 0.2 mV ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...10 V / 30 V)
0...10 V
0.5 mV
± 2 mV ± 0.05 %

RTD Pt 100
Measuring range
Resolution
Accurancy

-200...850°C
0.1°C
± 0.2°C (-100...400°C)
± 0.3°C (further range)

RTD Pt 1000
Measuring range
Resolution
Accuracy

-200...850°C
0.1°C
± 0.2° (-100...400°C)

Pulse
Measuring range min pulse length 100 

s frequency 0...1 kHz
max. 30 VDC
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Intelligent mobile chart recorder DS 500 mobile
energy analysis to DIN EN ISO 50001

If we talk about operational costs of compressed air plants we are actually talking about the energy cost as they make up about 70 to 
80 % of the total costs of a compressed air plant.

Depending on the size of the plant this means considerable operating costs. Even in smaller plants this may quickly add up to 10.000 
to 20.000 € per year. This is an amount which can be considerably reduced - even in the case of well operated and maintained plants.

Does this also apply to your compressed air plant? Which actual costs per generated m³ air do you actually have? Which energy is 
grind due to the waste heat recovery? What is the total performance balance of your plant? How high are the differential pressures of 

By means of the new intelligent chart recorder DS 500 mobile and the suitable sensors and meters all these questions can be an-
swered easily. For example by means of a long-term measurement over 7 days, data recording and evaluation at the PC.

Touch screen

USB  stick

External GSM module

Ethernet connection

12 sensor inputs

Including voltage supply
for all sensors
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Mobile current/effective power 
meters with external current 
transformer for big machines 
and plants
External current transformers 
for clamping around the phases 
(100 A or 600 A)
External magnetic measuring 
tips for measuring the voltage
Measures KW, kWh, cos phi, 
kVar, kVA
Data transfer DS 500 mobile via 
Modbus

Installation and removal under 
pressure via standard 1/2” ball 
valve
A safety ring avoids the uncon-
trolled ejection in case of instal-
lation/removal under pressure
Usable for different gases: 
compressed air, nitrogen, 
argon, CO2, oxygen

Flow sensors
for compressed air and gases

Extremely long-term stable
Quick adaption time
Large measuring range 
(-80° to +20° Ctd)
For all driers: 
Desiccant driers, membrane 
driers, refrigeration driers
Easy installation under pressure 
via the standard measuring  
chamber with quick coupling

Dew point 
sensors

Large selection of pressure 
sensors with different measur-
ing ranges for each measuring 
purpose
Quick installation under pres-
sure by quick coupling
Pressure sensors 
0-10/16/40/100/250/400/600 
bar overpressure
Pressure sensors -1 - +15 bar 
(under-/overpressure)
Differential pressure 
1.5 mbar up to 4.2 bar
Absolute pressure 
0-1.6 bar (abs:)

Pressure 
sensors

Large selection of temperature 
sensors e.g. for measurement of 
the ambient 
temperature or gas temperature
Pt100 (2-wire or 3-wire)
Pt1000 (2-wire or 3-wire)
KTY sensors
Temperature sensors with 
measuring transducer (4-20 mA 
output)

Temperature 
sensors

For direct measurement of the 
heat volume (in kWh)
Customary heat meters e.g. at 
heating systems, heat 
exchangers, district heating 
networks and so on can be 
connected to DS 500 mobile 
either via pulse signals or 4 
-20 mA

Heat meters-/ water 
and gas meters

Current/effective 
power meters

Current/effective 
power meters

Clamp-on 
ammeters

Mobile current/effective power 
meters with 32 A CEE socket 
and plug for small machines 
and plants
Easily to join up into the current 
circuit by means of an extension 
cable with 32 A CEE plug
Measures kW, kWh, cos phi, 
kVar, kVA
Data transfer to DS 500 mobile 
via Modbus

For the analysis of compres-
sors (load and unload times, 
energy consumption, switch-on 
/ switch-off cycles) the current 
input of up to 12 compressors 
is recorded via clamp-on am-
meters
Measuring ranges of the clamp-
on ammeters:

 0 - 400 A

  0 - 1000 A

By means of the mobile chart recorder DS 500 mobile, all measuring data of a compressor station can be recorded, indicated and 
evaluated.

At 12 freely assignable sensor inputs all our sensors can be connected as well as any optional third-party sensors and meters with 
the following signal outputs:

4-20 mA, 0-20 mA I 0-1 V / 0-10 V / 0-30 V I Pt 100 (2- or 3-wire), Pt 1000 (2- or 3-wire), KTY I pulse outputs (e.g. of gas meters) 
frequency output I Modbus protocol.
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DS 400 mobile
Affordable, mobile chart recorder

Your advantages at a glance
Easy and clear layout:
Very easy operation via 3.5“ color display with touch 
panel

Versatile:
Up to 4 sensors/meters connectable also third-party 
sensors/meters including power supply

Reliable:
Stores all measured values on a memory card, easy 
reading out via USB stick possible

Intelligent energy analysis:
Daily/weekly/monthly evaluations mathematic function 
for internal calculations, e.g. the typical key data of a 
compressed air plant:
- costs in € per generated m³ air
- kWh/m³ generated air 

Internal rechargeable Li-Ion batteries, 
approx. 8 h continuos operation 

Flow
Pressure / Vacuum
Temperature
Moisture / Dew point
Optional third-party 
sensors

Easy & intuitional 

in its operation

Saves tim
e & costs

on installation
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sensor

the respective inner diameter of the pipe in 
the menu of DS 400 mobile.
Furthermore, the unit, the gas type as well 
as the reference conditions can be entered.
The counter can be set to „zero“ of required.

Graphic view
In the graphic view all measured values 
are indicated as curves.
It is possible to browse back on the time 

logger maximum 24 h, with data logger 
back to the start of the measurement).

Data logger
Measured values are stored in DS 400 
mobile by means of the option „integrated 
data logger“. The time interval can be 
freely set. Furthermore there is the pos-

time of the data recording. Reading-out of 
the measured data via USB interface or 
via the optional Ethernet interface.

Selection of the language
DS 400 „speaks“ several languages.
The required language can be selected by 
means of the select button.

All relevant parameters     
at a glance

mobile shows further parameters like the 

Easy operation via touch screen

Input signals
Current signal
internal or external 
power supply
Measuring range
Resolution
Accuracy
Input resistance

(0...20mA/4...20mA)

0...20 mA
0.0001 mA
± 0.03 mA ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...1 V)
0...1 V
0.05 mV
± 0.2 mV ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...10 V / 30 V)
0...10 V
0.5 mV
± 2 mV ± 0.05 %

RTD Pt 100
Measuring range
Resolution
Accurancy

-200...850°C
0.1°C
± 0.2°C (-100...400°C)
± 0.3°C (further range)

RTD Pt 1000
Measuring range
Resolution
Accuracy

-200...850°C
0.1°C
± 0.2° (-100...400°C)

Pulse
Measuring range min pulse length 500 

s frequency 0...1 kHz
max. 30 VDC

Technical data 
DS 400 mobile
Dimensions: 270 x 225 x 156 mm

(W x H x D)

Weight: 2.2 kg

Inputs: 2 x 2 sensor inputs 
for digital or analogue 
sensor signals

Interface: USB (standard), Eth-
ernet (optional)

Power supply: Internal recharge-
able Li-Ion batteries, 
approx 8 h continuos 
operation, 4 h charg-
ing time

Data logger: 100 million measuring 
values start/stop time, 
measuring rate freely 
adjustable

Options
2 additional sen-
sor inputs:

for connection of 
pressure sensors, 
temperature sensors, 
clamp-on ammeters, 
third-party sensors 
with 4...20 mA 0 to 10 
V, Pt100, Pt1000
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Graphic display
with touch screen

USB stick

Up to 4 sensor inputs, including
voltage supply for all sensors

Affordable, mobile chart recorder DS 400 mobile

Description Order No.

DS 400 - Mobile chart 
recorder with graphic 
display touch screen and 
integrated data 
logger

2 sensor inputs 
board 1

2 sensor inputs 
board 2

Digital (Z500 4003) -------- 0500 4012 D

Digital (Z500 4003) Digital (Z500 4003) 0500 4012 DD

Digital (Z500 4003) Analogue (Z500 4001) 0500 4012 DA

Analogue (Z500 4001) -------- 0500 4012 A

Analogue (Z500 4001) Analogue (Z500 4001) 0500 4012 AA

Options
Option: Integrated Ethernet Z500 4004

Option: Integrated webserver Z500 4005

Option: „Mathematics calculation function“ for 4 freely selectable channels, 
(virtual channels): addition, subtraction, division, multiplication

Z500 4007

Option: „Totalizer function for analogue signals“ Z500 4006

Further accessories
CS Soft Basic - data evaluation in graphic and table form - reading out of the 
measured data via USB or Ethernet 0554 7040

CS Soft Energy Analyzer for energy and leakage analysis of compressed air 
stations 0554 7050

Connection cable on mobile instruments, ODU / open ends, 5 m 0553 0501

Connection cable on mobile instruments, ODU / open ends, 10 m 0553 0502

Connection cable for VA/FA series on mobile instruments, ODU/M12, 5m 0553 1503

Extension cable for mobile instruments ODU/ODU, 10m 0553 0504

Connection cable for mobile current/effective power meter 0553 0506

Case of all sensors (dimensions: 500 x 360 x 120 x mm) 0554 6006

Digital Digital Digital Digital

m³/h, m³ °Ctd A, kW/h optional

Flow 
sensor

Dew point 
sensor

Current 
meters

Third-
party 

sensors 
with RS 

485

MOD-
BUS

Analogue Analogue Analogue Analogue

bar A °C °C

Pressure 
sensor

Clamp-on 
ammeter

Tem-
perature 
sensor

Third-
party 

sensors 
analogue 

output

4...20 mA 
0...20 mA
0...10 V
Pulse
Pt 100

Pt 1000
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Digital Digital Analogue Analogue

Mobile current/effective power 
meters with external current 
transformer for big machines 
and plants
External current transformers 
for clamping around the phases 
(100 A or 600 A)
External magnetic measuring 
tips for measuring the voltage
Measures KW, kWh, cos phi, 
kVar, kVA
Data transfer DS 400 mobile via 
Modbus

Installation and removal under 
pressure via standard 1/2” ball 
valve
A safety ring avoids the uncon-
trolled ejection in case of instal-
lation/removal under pressure
Usable for different gases: 
compressed air, nitrogen, 
argon, CO2, oxygen

Flow sensors
for compressed air and gases

Extremely long-term stable
Quick adaption time
Large measuring range 
(-80° to +20° Ctd)
For all driers: 
Desiccant driers, membrane 
driers, refrigeration driers
Easy installation under pressure 
via the standard measuring  
chamber with quick coupling

Dew point 
sensors

Large selection of pressure 
sensors with different measur-
ing ranges for each measuring 
purpose
Quick installation under pres-
sure by quick coupling
Pressure sensors 
0-10/16/40/100/250/400/600 
bar overpressure
Pressure sensors -1 - +15 bar 
(under-/overpressure)
Differential pressure 
1.5 mbar up to 4.2 bar
Absolute pressure 
0-1.6 bar (abs:)

Pressure 
sensors

Large selection of temperature 
sensors e.g. for measurement of 
the ambient 
temperature or gas temperature
Pt100 (2-wire or 3-wire)
Pt1000 (2-wire or 3-wire)
KTY sensors
Temperature sensors with 
measuring transducer (4-20 mA 
output)

Temperature 
sensors

For direct measurement of the 
heat volume (in kWh)
Customary heat meters e.g. at 
heating systems, heat 
exchangers, district heating 
networks and so on can be 
connected to DS 400 mobile 
either via pulse signals or 4 
-20 mA

Heat meters-/ water 
and gas meters

Current/effective 
power meters

Current/effective 
power meters

Clamp-on 
ammeters

Mobile current/effective power 
meters with 32 A CEE socket 
and plug for small machines 
and plants
Easily to join up into the current 
circuit by means of an extension 
cable with 32 A CEE plug
Measures kW, kWh, cos phi, 
kVar, kVA
Data transfer to DS 400 mobile 
via Modbus

For the analysis of compres-
sors (load and unload times, 
energy consumption, switch-on 
/ switch-off cycles) the current 
input of up to 12 compressors 
is recorded via clamp-on am-
meters
Measuring ranges of the clamp-
on ammeters:

 0 - 400 A

  0 - 1000 A

By means of the chart recorder DS 400 mobile, all measuring data of a compressor station can be recorded, indicated, and evaluated.

At digital sensor inputs 
Modbus RS 485 could be connected.

At analogue sensor inputs third party sensors and meters with the following signal output could be connected: 4-20 mA, 0-20 mA | 0-1 V / 
0-10 V / 0-30 V | Pt 100 (2- or 3-wire), Pt 1000 (2- or 3-wire), KTY | pulse outputs (e.g. of gas meters) | frequency output | Modbus protocol.

Analogue Analogue Digital Digital
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Step 1:
The measurement

It is a special advantage that up to 12 compressors can be measured with one 
DS 500 mobile at the same time.

Step 2:

Air receiver / storage

Flow sensor 
VA 500

Pressure sensor
Filter

Dryer

Dew point sensorAir intake

Power

1. Compressor analysis 
(current / power 
measurement)

2. System analysis
(current measure-
ment and real flow 
measurement)

3. Leakage
calculation

The energy consumption of every single 
compressor is measured by means of a 
clamp-on ammeter.

The produced compressed air quantity is 
calculated by the software on the basis of 
the performance data of the compressor 
which have to be calculated. The following 
parameters are calculated additionally. 

Energy consumption in kWh, load-, 
unload-, stop time, compressor load in %, 
number of load/ unload cycles.

The system analysis has the same func-
tion like the compressor analysis, how-
ever, it additionally offers the possibility to 
measure the actually produced resp. used 
quantity of compressed air by means of 

-
ment“ the leakages and therefore the cost 
share of the leakages in comparison to 
the total costs in € can be determined.

The leakage calculation is done during the 
production free time (shutdown, weekend, 
holidays). 

supplied quantity of air. During the down 
time the compressor delivers compressed 
air in order to keep a constant pressure.

According to statistics even if produc-
tion is carried out day and night there is 
at least one short period of time during 
which all load is switched off. By means of 

rate and calculates the incurred leakage 
costs in €.

Cable connection or GSM module

Air compressor

Differential
pressure
sensor
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Step 3:
Evaluation at the PC with
graphics and statistics

3.1 Entry of necessary pa-
rameters

analysis is carried out:
 Selection of compressor type (load/idle 
resp. variable speed drive controlled)

as well as entry of the performance data 
according to data sheet

Period of measurement

Costs in € for 1 kWh

3.2 Graphic evaluation with 
day view and week view
Everything at a glance: The user gets a day 
and a week view of all stored measured data 
with his company logo (can be easily inte-
grated) at the touch of a button. By means of 
the zoom and the cross lines function peak 
values can be determined.

3.3 Compressed air costs in 
€/ US$
At the touch of a button the user gets all 
important data like e.g.

Energy costs

Compressed air costs

Leakage costs in €/ US$

Compressor data with load / unload time

Costs for 1 m³ in €/ US$
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Suitable sensors for DS 500 mobile & DS 400 mobile
Flow sensors VA 500: Order No.

Flow sensor VA 500-Max. Version (185 m/s) sensor length 220 mm, incl. 5 m cable to 
mobile instruments

0695 1124

Flow sensor VA 500 High-Speed Version (224 m/s), sensor length 220 mm, 5 m cable 
to mobile instruments

0695 1125

Options for VA 500: (see page 81)

Flow measuring range VA 520 for compressed air:(ISO 1217: 1000 mbar, 20°C)

Flow meter VA 520, 0,8... 90 l/min, (R 1/4“ DN 8) 0695 0520

Flow meter VA 520, 0,2... 90 m³/h, (R 1/2“ DN 15) 0695 0521

Flow meter VA 520, 0,3... 170 m³/h, (R 3/4“ DN 20) 0695 0522

Flow meter VA 520, 0,5... 290 m³/h, (R 1“ DN 25) 0695 0523

Flow meter VA 520, 0,7... 480 m³/h, (R 1 1/4“ DN 32) 0695 0526

Flow meter VA 520, 1,0... 550 m³/h, (R 1 1/2“ DN 40) 0695 0524

Flow meter VA 520, 2,0... 900 m³/h, (R 2“ DN 50) 0695 0525

Dew point sensors:

FA 510 dew point sensor for mobile instruments, -80…+20°Ctd,
incl. mobile measuring chamber, 5 m cable and perforated cap

0699 1510

FA 510 dew point sensor for mobile instruments, -20...50°Ctd
incl. mobile measuring chamber, 5 m cable and perforated cap

0699 1512

Connection cable for VA/FA sensors:

Connection cable for VA/FA series on mobile instruments, ODU / M12, 5m 0553 1503

Extension cable, 10 m 0553 0504

3200 0001

0699 3396

Pressure sensors: ± 1 % accuracy of 
full scale

± 0,5 % accuracy of 
full scale

Standard pressure sensor CS 16 from 0…16 bar 0694 1886 0694 3555

Standard pressure sensor CS 40 from 0…40 bar 0694 0356 0694 3930

Standard pressure sensor CS 1.6 from  0...1.6 bar abs. 0694 3550

Standard pressure sensor CS 10 from 0...10 bar 0694 3556 0694 3554

Standard pressure sensor CS 100 from 0…100 bar 0694 3557

Standard pressure sensor CS 250 from 0…250 bar 0694 3558

Standard pressure sensor CS 400 from 0…400 bar 0694 3559

Precision pressure sensor CS -1...+15 bar, ± 0.5 % accuracy of full scale 0694 3553

Precision differential pressure sensor CS 400, 0...400 mbar differential pressure, 0.075% accuracy of 
full scale, static pressure max. 40 bar

0694 3560

3200 0004
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Temperature sensors: Order No.

Bendable temperature probe PT 100 (2-wire) class A, length: 300 mm,
d=3 mm, -70°C to +500°C, connection cable PFA, 2 m with ODU-plug (8 pole) to mobile instruments

0604 0200

Screw-in temperature  probe PT 100 class A, length: 300 mm, d=6mm,
with integrated transducer 4…20 mA = -50°C…+500°C (2-wire)

0604 0201

Cross-band surface temperature probe, thermocouple Type K, with integrated transducer 
4…20 mA = 0°C…+180°C, 2 m connection calbe (PVC) with ODU-plug (8-pole) to mobile instruments

0604 0202

Temperature probe PT 100 class A (4-wire)  with cable, length: 300 mm, d=6 mm,
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0205

Temperature probe PT 100 class A (4-wire) with cable, length: 100 mm, d=6
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0206

Temperature probe PT 100 class A (4-wire) with cable, length: 200 mm, d=6
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0207

Surface temperature probe, magnetic, magnet dimensions 39x26x25 mm, PT 100
class B (2-wire), -30 to +180°C, 5 m connection cable (PFA) with open ends

0604 0208

Clamp screwing 6mm; G 1/2“ PTFE clamp ring pressure tight up 10 bar
material: stainless steel, temperature range: max. +260°C

0554 0200

Clamp screwing 6mm; G 1/2“ stainless steel clamp ring
pressure tight up to 16 bar, material: stainless steel, temperature range: max. +260°C 

0554 0201

0520 0180

Connection cables for pressure sensors / temperature sensors:

Connection cable for pressure, temperature or external sensors on mobile instruments, 
ODU / open ends, 5 m

0553 0501

Connection cable for pressure, temperature or external sensors on mobile instruments, 
ODU / open ends, 10 m

0553 0502

Extension cable, 10 m 0553 0504

Mounted Odu plug for connection on mobile instruments Z604 0104

Clamp-on ammeters:

Clamp-on ammeter 0...400 A TRMS incl. 5 m connection cable 0554 0511

Clamp-on ammeter 0...1000 A TRMS incl. 5 m connection cable 0554 0519

0554 3333

CS PM 600 Current/effective power meter up to 100 A 0554 5341

CS PM 600 Current/effective power meter up to 600 A 0554 5342

- Mobile current/effective power meter with 3 external current transducers for big machines and plants, - 
External current transformers for clamping on cables (100 or 600 A), - External magnetic measuring tips 
for measuring the voltage, -Measures kW, kWh, cos phi, kVar, KVA, - Data transfer for DS 500 mobile 
/ DS 400 mobile via Modbus, incl. connection cable for mobile current/effective power meter to mobile 
instruments, 5 m

Current transformer 100A/1A consisting of 3 transformers for mobile instruments Z554 0001

Current transformer 600A/1A consisting of 3 transformers for mobile instruments Z554 0002

Current transformer 1000A/1A consisting of 3 transformers for mobile instruments Z554 0003

Optional third-party sensors connectable:

e.g. heat meters, current meters, gas meters, water meters and so on.
To the 12 freely assignable sensor inputs all our sensors can be connected as well as optional third-
party sensors and counters with the following signal outputs: 4-20 mA, 0-20 mA I 0-1 V / 0-10 V / 0-30 
V I Pt100 (2- or 3-wire), Pt 1000 (2- or 3-wire), KTY I pulse outputs (e.g. of gas counters) I Frequency 
output I Modbus protocol

Suitable sensors for DS 500 mobile & DS 400 mobile

Third-party
sensor

0-1/10 V

Third-party
sensor

0/4...20 mA

Third-party
sensor
impulse

Third-party
sensor RS 485
 Modbus RTU
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CS PM 600
Mobile current/effective power meter suitable for DS 500 
mobile / DS 400 mobile

All measured data are transferred digitally (Mod-
bus) to DS 500 mobile/ DS 400 mobile and can 
be recorded there.

Example: Measurement at a compressor

Special features:
Magnetic voltage measuring tips 
for measuring the voltage during 
operation

Hinged current transformers 
encompass the conductors of the 
phases L1, L2, L3. This can also 
be done during operation

Magnetic voltage
measuring tips

electrically isolated

Hinged current
transformers

Measures voltage, current and calculates:

Active power  [kW]
Apparent power  [kVA]
Reactive power  [kVar]
Active energy  [kWh]
cos phi

Description Order No.
CS PM 600 current/effective power meter up to 100 A 0554 5341
CS PM 600 current/effective power meter up to 600 A 0554 5342

Mobile current effective power meter with 3 external current transformers for big 
machines and plants
External current transformers for clamping around the phases (100 A or 600 A)
External magnetic measuring tip for measuring the voltage
measures kW, kWh, cos, phi, kVar, kVA
Data transfer to DS 500 mobile / DS 400 mobile via Modbus
Incl. connection cable for mobile current/effective power meter to mobile instru-
ments, 5 m

Current transformer 100A/1A consisting of 3 transformers for mobile instruments Z554 0001

Current transformer 600A/1A consisting of 3 transformers for mobile instruments Z554 0002

Current transformer 1000A/1A consisting of 3 transformers for mobile instruments Z554 0003

Technical data:
Parameters: Voltage (Volt)

Current (Ampere)
Cos phi
Active power (kW)
Apparent power (kVA)
Reactive power (kVar)
Active energy (kWh)
Supply frequency (Hz)
All parameters are
transferred digital to DS 
500 mobile / DS 400 
mobile

Accuracy
current
measurement:

Threshold values for 
current deviation. Loss 
angle according to IEC 
60044-1. Current devia-
tion in % at rated current 
in
120 %    1
100 %    1
20 %      1,5
5 %        3

Accuracy
active energy:

IEC 62053-21 Class 1

Sensor     
connections:

3 x current transformers 
(L1,L2,L3,N)
4 x voltage measurement 
(L1,L2,L3,N)

Interfaces: RS 485 (Modbus pro-
tocol)

Measuring 
range:

Voltage measurement 
max. 400 Volt
Current measurement 
max. 100 A resp. 600 A

Size current 
transformer:

100 A / 1 A
(max.24 mm conductor)
600 A / 1 A
(max. 36 mm conductor)

Dimensions 
case:

270 x 225 x 156 mm
(W x H x D)

Operating 
temperature:

- 10...+40°C

www.safewellsolutions.com26

Chart recorder



CS PM 210
Current/ effective power meter for panel mounting
Measures voltage, current and calculates:

Active power  [kW]
Apparent power  [kVA]
Reactive power  [kVar]
Active energy  [kWh]
cos phi

All measured data are transferred digitally (Modbus) 
to DS 500 mobile/ DS 400 mobile and can be 
recorded there.

Voltage measurement

L1

L2 

L3 

N 
Current

transformers

Digital data transfer to DS 500/ DS 400 mobile

via RS 485 - Modbus 

Description Order No.
CS PM 210 current/effective power meter for panel mounting, current transform-
er from 100 A to 2000 A connectable

0554 5353

Current transformer 100/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 21 mm)

0554 5344

Current transformer 200/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 21 mm)

0554 5345

Current transformer 300/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 22 mm)

0554 5346

Current transformer 500/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 22 mm)

0554 5347

Current transformer 600/5 A connectable to current/effective power meter for 
panel mounting (for cables up to Ø 22 mm)

0554 5348

Current transformer 1000/5 A connectable to current/effective power meter for 
panel mounting (for current bar up to 65 x 32 mm)

0554 5349

Current transformer 2000/5 A connectable to current/effective power meter for 
panel mounting (for current bar up to 127 x 38 mm)

0554 5350

Connection cable for pressure, temperature or external sensors on mobile 
instruments, ODU / open ends, 5 m

0553 0501

Connection cable for pressure, temperature or external sensors on mobile 
instruments, ODU / open ends, 10 m

0553 0502

Technical data:
Parameters: Voltage (Volt)

Current (Ampere)
Cos phi
Active power (kW)
Apparent power (kVA)
Reactive power (kVar)
Active energy (kWh)
Supply frequency (Hz)
All parameters are
transferred digitally to 
DS 500 mobile/ 
DS 400 mobile

Accuracy
current
measurement:

± 0,5% of 1 to 6 A

Accuracy
voltage:

± 0,5% of 50 V to 
277 V

Accuracy active 
energy:

IEC 62053-21 Class 1

Interfaces: RS 485 (Modbus 
protocol)

Measuring 
range:

Voltage measurement 
max. 480 Volt

Dimensions: 96 x 96 x 69 mm
(W x H x D)

Operating
temperature:

-5...+55°C
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PI 500
Hand-held instrument for industry

with the CS Soft Basic software.  Mea-
sured data and service reports can be 
issued easily and quickly. The following 
sensors can be connected to the freely 

Pressure sensor (high and low pres-
sure)

Flow sensors, VA 500/520

Temperature sensors Pt 100, Pt 1000 / 
4...20 mA

Dew point sensors FA 510

Effective power meters

Optional third-party sensors with the 
following signals: 0...1/10 V, 0/4...20 
mA, Pt 100, Pt 1000, pulse, Modbus 

Special features:
Universal sensor input for lots of  
common sensor signals

Internal rechargeable Li-Ion batter-
ies (approx. 12h continuous opera-
tion)

3.5“ graphic display / easy operation 
via touch screen

Integrated data logger for storage of 
the measured values

USB interface for reading out via 
USB stick

International: Up to 8 languages 
selectable

Measurement curves are 
indicated graphically and 
thus the user can see at a 
glance the behavior of the 
dryer since the start of the 
measurement.

All physical parameters of 
moisture measurement are 
calculated automatically.

It is possible to store up 
to 100 million measured 
values. Each measurement 
can be stored with a com-
ment, e.g. measuring site 
name. The time interval 
can be freely determined.

The new PI 500 is an all-purpose hand-
held measuring instrument for many 
applications in industry like e. g.: 

Flow measurement

Pressure/vacuum measurement

Temperature measurement

Moisture/dew point measurement

The graphic indication of colored mea-
surement curves is inimitably.

Up to 100 million measured values can 
be stored with date and name of measur-
ing site. The measured values can be 
transferred to the computer by means of a 
USB stick. 
The data can be comfortably evaluated 
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integrated
USB interface

The stored measured data can be easily transferred to 
the computer via a USB stick or via a USB cable.

The time periods are freely selectable or you just read 
out the whole memory.

The data can be evaluated by means of the software 
CS Soft Basic in table and in graphic form.

PI 500
Flexible data recording and transfer via USB cable or 
USB stick

Graphic evaluation

All measurement curves are indicated in terms of color. All necessary functions 
such as zoom, selection/deselection of single measurement curves, freely select-
able time periods, scaling of the axis, selection of colors and so on are integrated:

Table view

All measuring points are listed with exact time interval. The desired measuring 
channels with measuring site name can be selected via the diagram explorer.

Statistics

All necessary statistic data are visible at a glance.

So the user can quickly see which minimum or maximum measured values oc-
curred at which time and for how long.

Data evaluation in 5 languages by means of CS Soft Basic
Everything at a glance: Table, graph, statistics - at the touch of a button the user gets 
all necessary information.

World debut screen shot key

Ideal for documentation of the mea-
sured values/measurement curves on 
site. Colored measurement curves can 
be sent by e-mail or integrated into a 
service report.

By means of the screen shot key the 
„current screen“ can be stored as an 

-
puter or edited without any additional 
software.
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PI 500
Hand-held instrument with large range of sensors

Flow meter
VA 520

Pressure 
sensor

Clamp on 
ammeter

Screw-in temper-
ature probe

Pt 1000

Temperature 
sensor
Pt 100

Current/effective
power meter

Hinged current 
transformer

Flow sensor
VA 500 Third party sen-

sor
0-1/10 V

(0) 4...20 mA
Pulse

Modbus/RS 485

Flow mete
VA 520

Dew point 
sensor
FA 510

Description Order No.

PI500 portable measuring instrument with integrated data logger, incl. 
power supply

0560 0511

Option for PI 500: “mathematics calculation function” for 4 freely select-
able „virtual“ channels

Z500 5107

Option for PI 500:  „Totalizer function for analogue signals“ Z500 5106

CS Soft Basic - data evaluation in graphic and table form - reading out of 
the measured data via USB

0554 7040

Transportation case 0554 6510

Technical data PI 500:
Color screen: 3.5“-Touchpanel TFT transmissive, graphics, 

curves, statistics

Interfaces: USB

Power supply for 
sensors:

Output voltage: 24 VDC ± 10%
Output current: 120 mA continuous operation

Current supply: Internal rechargeable Li-Ion batteries charging 
time approx. 4 h PI 500 operation: > 4h depend-
ing on current consumption of external sensors

Power supply unit: 100 - 240 VAC/50 - 60 Hz, 12 VDC - 1A
Safety class 2, only for application in dry rooms

Dimension: 82 x 96 x 245 mm

Material: Plastic PC/ABS

Weight: 450 g

Operating 
temperature:

-20...70°C measuring gas temperature
0...50°C ambient temperature

Storage 
temperature:

-20 to +70°C

EMC: DIN EN 61326

Sensor inputs: for connection of pressure sensors, temperature 
sensors, clamp-on ammeters, third party sen-
sors with 4...20mA, 0-10 V, Pt 100, Pt 1000

Memory size: 4 GB - SD memory card standard

Input signals
Current signal
internal or external 
power supply
Measuring range
Resolution
Accuracy
Input resistance

(0...20mA/4...20mA)

0...20 mA
0.0001 mA
± 0.03 mA ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...1 V)
0...1 V
0.05 mV
± 0.2 mV ± 0.05 %

Voltage signal
Measuring range
Resolution
Accuracy
Input resistance

(0...10 V / 30 V)
0...10 V
0.5 mV
± 2 mV ± 0.05 %

RTD Pt 100
Measuring range
Resolution
Accurancy

-200...850°C
0.1°C
± 0.2°C (-100...400°C)
± 0.3°C (further range)

RTD Pt 1000
Measuring range
Resolution
Accuracy

-200...850°C
0.1°C
± 0.2° (-100...400°C)

Pulse
Measuring range

min pulse length 500 
s frequency 0...1 kHz

max. 30 VDC
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Flow sensors VA 500: Order No.

Flow sensor VA 500 Max. Version (185 m/s) sensor length 220 mm, incl.  
5 m cable to mobile instruments

0695 1124

Flow sensor VA 500 High-Speed Version (224 m/s), sensor length 220 mm, 
5 m cable to mobile instruments

0695 1125

Options for VA 500: (see page 81)

Flow measuring range VA 520 for compressed air:(ISO 1217: 1000 mbar, 20°C)

Flow meter VA 520, 0,8... 90 l/min, (R 1/4“ DN 8) 0695 0520

Flow meter VA 520, 0,2... 90 m³/h, (R 1/2“ DN 15) 0695 0521

Flow meter VA 520, 0,3... 170 m³/h, (R 3/4“ DN 20) 0695 0522

Flow meter VA 520, 0,5... 290 m³/h, (R 1“ DN 25) 0695 0523

Flow meter VA 520, 0,7... 530 m³/h, (R 1 1/4“ DN 32) 0695 0526

Flow meter VA 520, 1,0... 730 m³/h, (R 1 1/2“ DN 40) 0695 0524

Flow meter VA 520, 2,0... 1195 m³/h, (R 2“ DN 50) 0695 0525

Dew point sensors:

FA 510 dew point sensor for mobile instruments, -80…+20°Ctd, incl. mobile measuring 
chamber, 5 m cable and perforated cap

0699 1510

FA 510 dew point sensor for mobile instruments, -20…+50°Ctd, incl. mobile measuring 
chamber, 5 m cable and perforated cap

0699 1512

Connection cable for VA/FA sensors: 

Connection cable for VA/FA series on mobile insruments, ODU / M12, 5m 0553 1503

Extension cable for mobile instruments ODU/ODU, 10m 0553 0504

3200 0001

0699 3396

Suitable sensors for PI 500

Pressure sensors: ± 1 % accuracy of 
full scale

± 0,5 % accuracy of 
full scale

Standard pressure sensor CS 16 from 0…16 bar 0694 1886 0694 3555

Standard pressure sensor CS 40 from 0…40 bar 0694 0356 0694 3930

Standard pressure sensor CS 1.6 from  0...1.6 bar abs. 0694 3550

Standard pressure sensor CS 10 from 0...10 bar 0694 3556 0694 3554

Standard pressure sensor CS 100 from 0…100 bar 0694 3557

Standard pressure sensor CS 250 from 0…250 bar 0694 3558

Standard pressure sensor CS 400 from 0…400 bar 0694 3559

Precision pressure sensor CS -1...+15 bar, ±0.5 % accuracy of full scale 0694 3553

Precision differential pressure sensor CS 400, 0...400 mbar differential pressure, 
0.075% accuracy of full scale, static pressure max. 40 bar

0694 3560

Calibration of pressure sensor 5 points between 0 and 10/16 bar 3200 0004

Temperature sensors:

Bendable temperature probe PT 100 (2-wire) class A, length: 300 mm,
d=3 mm, -70°C to +500°C, connection cable PFA, 2 m with ODU-plug (8 pole) to mobile instruments

0604 0200

Screw-in temperature  probe PT 100 class A, length: 300 mm, d=6mm,
with integrated transducer 4…20 mA = -50°C…+500°C (2-wire)

0604 0201

Cross-band surface temperature probe, thermocouple Type K, with integrated transducer 4…20 mA 
= 0°C…+180°C, 2 m connection calbe (PVC) with ODU-plug (8-pole) to mobile instruments

0604 0202

Temperature probe PT 100 class A (4-wire)  with cable, length: 300 mm, d=6 mm,
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0205

Temperature probe PT 100 class A (4-wire) with cable, length: 100 mm, d=6
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0206

Temperature probe PT 100 class A (4-wire) with cable, length: 200 mm, d=6
-70°C to +260°C, 5 m connection cable (PFA) with open ends

0604 0207

Surface temperature probe, magnetic, magnet dimensions 39x26x25 mm, PT 100
class B (2-wire), -30 to +180°C, 5 m connection cable (PFA) with open ends

0604 0208

Clamp screwing 6mm; G 1/2“ PTFE clamp ring pressure tight up 10 bar
material: stainless steel, temperature range: max. +260°C 

0554 0200

Clamp screwing 6mm; G 1/2“ stainless steel clamp ring
pressure tight up to 16 bar, material: stainless steel, temperature range: max. +260°C 

0554 0201

0520 0180
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Connection cables for pressure sensors / temperature sensors: Order No.
Connection cable for pressure, temperature or external sensors on mobile instruments, 
ODU / open ends, 5 m

0553 0501

Connection cable for pressure, temperature or external sensors on mobile instruments, 
ODU / open ends, 10 m

0553 0502

Extension cable for mobile instruments, ODU / ODU, 10 m 0553 0504

Mounted Odu plug for connection on mobile instruments Z604 0104

Clamp-on ammeters:

Clamp-on ammeter 0...400 A TRMS incl. 5 m connection cable 0554 0511

Clamp-on ammeter 0...1000 A TRMS incl. 5 m connection cable 0554 0519

0554 3333

CS PM 600 Current/effective power meter up to 100 A 0554 5341

CS PM 600 Current/effective power meter up to 600 A 0554 5342

Mobile current/effective power meter with 3 external current transducers for big machines and 
plants xternal current transformers for clamping on cables (100 or 600 A)
External magnetic measuring tips for measuring the voltage
Measures kW, kWh, cos phi, kVar, kVA Data transfer to PI 500 via Modbus
Incl. connection cable for mobile current/effective power meter to mobile instruments, 5 m

Current transformer 100A/1A consisting of 3 transformers for mobile instruments Z554 0001

Current transformer 600A/1A consisting of 3 transformers for mobile instruments Z554 0002

Current transformer 1000A/1A consisting of 3 transformers for mobile instruments Z554 0003

Optional third-party sensors connectable:

e.g. heat meters, current meters, gas meters, water meters and so on.
To the freely assignable sensor input all our sensors can be connected as well as optional third-
party sensors and counters with the following signal outputs: 4-20 mA, 0-20 mA I 0-1 V / 0-10 V 
/ 0-30 V I Pt100 (2- or 3-wire), Pt 1000 (2- or 3-wire), KTY I pulse outputs (e.g. of gas counters) 
I Frequency output I Modbus protocol

Suitable sensors for PI 500

Application:  in 
production in front of machines and plants
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1

    PI 500 portable measuring instrument with integrated data logger, incl. power supply 0560 0511

    Flow meter VA 520, 0,3... 170 m³/h, (R3/4“ DN 20) 0695 0522

    Connection cable for VA/FA Series on mobile instruments, ODU / M12, 5 m 0553 1503

    CS Soft Basic - data evaluation in graphic and table form - reading out of the measured data via USB 0554 7040

    Transportation case 0554 6510

m³/h

2
3

5

6

1

2

4

1
2

4

5

3

    PI 500 portable measuring instrument with integrated data logger, incl. power supply 0560 0511

    FA 510 dew point sensor for mobile instruments, -80…+20°Ctd incl. mobile measuring chamber, 5 m cable 0699 1510

    Standard Pressure sensor CS 16 from 0…16 bar, ± 1 % accuracy of full scale 0694 1886

    Connection cable for pressure, temperature or external sensors to portable instruments, ODU / open ends, 5 m 0553 0501

    Bendable temperature probe Pt100 Class B, length 300 mm, ø 3 mm, -70…+500°C, 2 m probe connection cable 0604 0200

    CS Soft Basic - data evaluation in graphic and table form - reading out of the measured data via USB 0554 7040

    Transportation case 0554 6510

°Ctd
bar
°C

Set for dryer monitoring

3

4

5

6

7

1

2
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    PI 500 portable measuring instrument with integrated data logger, incl. power supply 0560 0511

    Flow sensor VA 500 Max. Version (185 m/s) sensor length 220 mm, incl. 5 m cable to portable instruments 0695 1124

    FA 510 dew point sensor for mobile instruments, -80…+20°Ctd incl. mobile measuring chamber, 5 m cable 0699 1510

    Standard Pressure sensor CS 16 from 0…16 bar, ± 1 % accuracy of full scale 0694 1886

    Connection cable for pressure, temperature or external sensors to portable instruments, ODU / open ends, 5 m 0553 0501

    Bendable temperature probe Pt100 Class B, length 300 mm, ø 3 mm, -70…+500°C, 2 m probe connection cable 0604 0200

    CS Soft Basic - data evaluation in graphic and table form - reading out of the measured data via USB 0554 7040

    Transportation case 0554 6510

Standard set compressed air

6

7

1

2

3

4

5

1

6

7

8

32

    PI 500 portable measuring instrument with integrated data logger, incl. power supply 0560 0511

    Flow sensor VA 500 Max. Version (185 m/s) sensor length 220 mm, incl. 5 m cable to portable instruments 0695 1124

    FA 510 dew point sensor for mobile instruments, -80…+20°Ctd incl. mobile measuring chamber, 5 m cable 0699 1510

    Standard Pressure sensor CS 16 from 0…16 bar, ± 1 % accuracy of full scale 0694 1886

    Connection cable for pressure, temperature or external sensors to portable instruments, ODU / open ends, 5 m 0553 0501

    Bendable temperature probe Pt100 Class B, length 300 mm, ø 3 mm, -70…+500°C, 2 m probe connection cable 0604 0200

    Clamp-on ammeter 0...400 A RMS  10-30 VDC for portable instruments, 3 m cable,ODU 8 pol. 0554 0511

    CS Soft Basic - data evaluation in graphic and table form - reading out of the measured data via USB 0554 7040

    Transportation case 0554 6510

Professional set compressed air
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°Ctd
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A

4

www.safewellsolutions.com34

Chart recorder



Notes:
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DS 500 mobile – energy analysis according to DIN EN. 
16001. If we talk about operational costs of compressed 
air plants we are actually talking about the energy costs 
as they make up about 70 to 80 % of the total costs of a 
compressed air plant. Depending on the size of the plant 
this means considerable operating costs. Even in small-
er plants this may quickly add up to 10 000 to 20 000 € 
per year. This is an amount which can be considerably 
reduced - even in case of well operated and maintained 
plants. For sure this also applies to your compressed air 
plant! Which actual costs per generated m³ air do you 
actually have? Which energy is gained due to the waste 
heat recovery? What is the total performance balance of 
your plant?

-
ment - leakage calculation
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How high are the differential pres-
sures of single filters? How high is 
the humidity (pressure dew point)? 
How much compressed air is used?

Although compressed air is one 
of the most expensive energy 
resources companies often experi-
ence enormous energy losses in 
this sector.

They are mainly caused by the  
following factors:

Disuse of the waste heat 

Leakages of up to 50%

Missing compressor control 
systems 

Pressure losses

Lots of plants are not adapted to 
the actual demand or they are in 
need of repair. Leak curing pro-
grams could save up to about 
1.7 million tons of emissions of 
carbon dioxide per year. (Source: 
Fraunhofer Institut, Karlsruhe). So 
there is a considerable amount of 
possible energy savings slumber-
ing in the compressed air lines 
of lots of enterprises. In order to 
open this up the waste heat which 
occurs during compressed air gen-
eration should be used for heating 
rooms or for hot water generation. 
Furthermore, it is important to opti-
mize the control of compressed 
air stations because this will lead 
to considerable energy savings 
in any case. Also the restoration 
of an ailing or no longer suitable 
compressed air supply will pay 
off already after a short period of 
time. Losses due to leakages within 
the pipe work can cause extreme 
costs.

This table shows the annual energy 
costs caused by leakages:

8000 working hours per year)

Energy resources like electricity, 
water and gas are usually moni-
tored and therefore the costs are 
transparent. Water consumption, 
for example, is measured with con-
sumption meters and a water leak 
is usually found quickly due to the 
visibility of the leak. Compressed 
air leaks on the other hand are 
often not noticed and can „silently“ 
cause a lot of unnecessary costs, 
even during production downtime 
or over the weekend.

It is not unusual to have the com-
pressors running continuously in 
order to establish a constant pres-
sure within the system. In case 
of compressed air systems which 
have grown during the years the 
leakage rate can be between 25 
and 35 %. They are the busiest 
consumers of compressed air, 
working all around, 365 days a 
year. 

Not included are the hidden costs 
of producing clean and dry air. 
Refrigeration and desiccant driers 
are producing dry air with high run-
ning costs involved. Air that is then 
later lost through leaks within the 
system.

At constantly rising energy costs 
these potential energy savings 
have to be implemented in order to 
stay competitive within the market.  
Only if the consumption of single 
machines and plants becomes 
known and transparent for all it is 
possible to make use of possible 
savings. When introducing an ener-
gy management system according 
to DIN EN 16001 in the first step 
all consumers have to be recorded. 
So the user obtains a survey on 

the single consumptions. Only this 
transparency enables a targeted 
action and a saving of energy.  

For compressed air systems this 
means in the first step to detect 
leakages and to remove them.

Especially for the complete moni-
toring and consumption analysis 
of compressor stations and com-
pressed air lines we developed a 
portable measuring system, the DS 
500 mobile.

DS 500 mobile meets with all 
requirements for analyzing a com-
pressed air system.

In addition to the evaluation of 
standard sensors like for example 
flow, pressure dew point, pressure, 
differential pressure, absolute pres-
sure and temperature sensors, 
also the connection of all kinds of 
third-party sensors like e. g. PT100, 
PT1000, 0/4..20 mA, 0-1/10 V, 
pulse, RS 485 Modbus etc. is pos-
sible.

One of the main advantages of DS 
500 mobile is the possibility to con-
nect not only clamp-on ammeters 
but also external current meters, 
water meters or heat meters. So 
the current costs can be included 
very accurately in the analysis.

Determination of typical key fig-
ures of a compressed air station.
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DS 500 mobile enables an intel-
ligent energy analysis in a quick 
and easy way. The data will be indi-
cated immediately in the display. 

For this purpose just the costs in € 
per kWh (please consider day and 
night tariff) have to be entered.

By means of a mathematical 
function typical calculations 
can be carried out like for 
example

 
of compressed air

Consumption of single com-
pressed air lines including 
summation

Indication of Min-Max values,  
average value 

If the minimum values rise con-
tinuously over the years this is a 
clear signal that the leakage rate 
increases. This can easily be deter-
mined by carrying out the measure-
ments in regular intervals. 

Consumption analysis including 
statistics at the touch of a button

Besides the compressed air also 
all other energy costs like current, 
water, vapor etc. can be recorded 
in this evaluation. This creates 
transparency. 

So all energy and flow meters for 
compressed air, gas, water, vapor 
and so on can be recorded and 
evaluated. The customer gets the 
costs in €uro. On the big 7“ color 
display with touch panel all infor-
mation are visible at a glance. By 
means of the evaluation software 
CS Soft Basic all data can be eval-
uated online at the PC via a USB 
stick or Ethernet. Additionally to 
the consumption analysis as daily/
weekly or monthly report an alarm 
can be sent by e-mail or SMS in 
case of an exceeding of the thresh-
old values. The measured data can 
be retrieved all over the world via 
the webserver, GSM module. How 

is this done in practice?

Step 1: Measurement

It is a special advantage that up to 
12 compressors can be measured 
with one DS 500 mobile at the 
same time.

Step 2: Analysis

2.1) Compressor analysis (cur-
rent-/power measurement)

The energy consumption of every 
single compressor is measured by 
means of a clamp-on ammeter. The 
produced compressed air quantity 
is calculated by the software on a 
basis of the performance data of 
the compressor which have to be 
entered.

The following parameters are cal-
culated additionally: Energy con-
sumption in (kWh), load-, unload-, 
stop time, compressor load in %, 
number of load/unload cycles, spe-
cific energy in kWh/m³, costs for 1 
m³ in €.

2.2) System analysis (current 
measurement and real flow mea-
surement)

The system analysis has the same 
function like the compressor analy-
sis, however, it additionally offers 
the possibility to measure the actu-
ally produced resp. used quantity 
of compressed air by means of the 
flow sensor VA 500.

With the additional „real flow mea-
surement“ the leakages and there-
fore the cost share of the leakages 
in comparison to the total costs in € 
can be determined.

2.3) Leakage calculation

The leakage calculation is done 
during the production free time 
(shutdown, weekend, holidays). 
The flow sensor VA 500 measures 
the supplied quantity of air. During 
the down time the compressor 
delivers compressed air in order to 
keep a constant pressure.

According to statistics even if pro-
duction is carried out day and night 
there is at least one short period 
of time during which all load is 
switched off. By means of this data 
the software defines a leakage rate 
and calculates the incurred leakage 
costs in €.

Step 3: Evaluation at the PC with 
graphics and statistics

3.1) Entry of necessary param-
eters

Specific data have to be entered 
before the analysis is carried out:

Selection of compressor type   
(load/idle resp. variable speed 
drive controlled)

as well as entry of the perfor-
mance data according to data  
sheet 

Period of measurement
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3.2) Graphic evaluation with day 
view and week view

Everything at a glance: The user 
gets a day and week view of all 
stored measured data with his 
company logo (can be easily inte-
grated) at the touch of a button. By 
means of the zoom and the cross 
lines function peak values can be 
determined.

At the touch of a button the user 
gets all important data like e. g.:

Energy costs

Compressed air costs

Compressor data with load/ 
unload time

4) Measures

Based on these analysis some 
measures should be carried out in 
order to optimize the compressed 
air system. These measures may 
differ from system to system, how-
ever, normally there are the follow-
ing possibilities:

Please check whether there are 
leakages in the compressed air 
system and localize them. Usu-
ally they occur at weld seams 
and junctions. (50 holes with a 
diameter smaller than 1 mm may 
cause costs of 11 000 Euro per 
year). 

By means of the load/unload 

the compressor regulation and 
adjustment should be optimized. 
Modern compressor operation 
systems help to minimize the un-
load times. (During unload times 
the compressor takes up about 
30 % of the full load energy, how-
ever, it does not release any air)

Please reduce - if possible - the 
pressure (a pressure reduction of 
about 100 kPa saves 8 % of the 
energy). 

Reduce the input temperature 
(a temperature reduction by 
about 10 °C can save 3 % of the 
energy).

Optimize the pipe system by 
avoiding unnecessary pressure 
drops.
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