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New: Compressed air energy management

Smart savings with Festo Energy Monitoring – giving you the shortest

return on investment combined with a longer service life. It also offers

maximum process reliability thanks to efficient maintenance planning,

with permanent monitoring of compressed air consumption and flow rate.

Guaranteed savings Reliable processes Simplicity and flexibility

Save valuable compressed air …

… by keeping track of leaks at all

times. Thanks to permanent compari-

sons with automatically generated

reference data, evaluation of con-

sumption data using multi-stage limit

values and trend data acquisition.

Autonomous solution …

… because GFDM does not affect the

automation environment. Ideal for

retrofitting.

Flexible …

… because different operating states

such as automatic or stop can be

monitored. Another plus is the fact

that up to 16 different process

sequences or products can be

monitored via one system – with

automatic detection.

Easily integrated …

… because GFDM is quick to install

and commission. Intuitive teach-in

function with straightforward

operation is also included.

Independent …

… because monitoring can take place

at the machine or in the office.



GFDM product details

Front-end display FED

Flow sensor SFE1

Diagnostic controller

or

SCADA software VipWin

Flow sensor MS6-SFE

or
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Feature Advantages

Linked via I/O mapping • Autonomous solution that does not influence the system/can also be retrofitted

• Different operating states of a system such as automatic or stop can be monitored

separately

• Trigger signals for the air consumption measurement duration can be adapted to

different processes (can also be linked directly to GFDM)

Teach-in • Automatic reference data acquisition from the original status; alternative

specification of setpoint values (as percentage or absolute values)

• Limit monitoring and trend information for the timely detection of deviations

• Monitoring of up to 16 different process sequences via one system.

Previously generated references are loaded automatically

Front-end display or SCADA

WipWin

• Status analysis immediately visible for the machine operator. Decentralised

visualisation possible in the office using SCADA system/optionally with additional

function
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Diagnostic modules GFDM
Key features

Overview

The diagnostic module GFDM is a

diagnostic system for the continuous

monitoring of the pressure, flow and

cycle consumption of a pneumatic

system.

By permanently comparing the

measured values with reference data,

it is possible to evaluate the

monitored parameters using multi-

stage limit values. The monitoring

parameters can also be mapped and

exported to trend data report over a

longer period.

Faults can thus be detected early and

maintenance intervals can be planned

efficiently.

The system includes sensors (a flow

sensor and a pressure sensor) for

recording the measured values, a

controller for evaluation and one of

two visualisation options.

-H- Note

There are also accompanying

services for this product.

Information is available from our

consultants or on the Internet at

www.festo.com.

Key features

• Autonomous system, which is

equally suitable for retrofitting in

existing systems or for installation

in new systems.

• Limit monitoring and trend

information for the timely detection

of deviations.

• Automatic reference data acquisi-

tion (teach-in) and easy operation.

• Trigger signals for the measurement

duration of air consumption can be

adapted to different processes and

can be linked directly to GFDM.

• Separate monitoring of different

operating states of a system such

as automatic or stop.

• Monitoring of up to 16 different

process sequences on one system.

• Status analysis directly for the

system operator.

• Decentralised visualisation in the

office using the SCADA system.

-V- New
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Diagnostic modules GFDM
Key features

System requirements

Air quality Flow Trigger Network environment

The quality of compressed air must

comply with air quality class 5:4:3 to

DIN ISO 8573-1 as a minimum.

If there is any uncertainty in this

regard, Festo can offer the “Festo Air

Quality Test” service.

You can prevent sensors from being

affected dynamically by switching the

compressor on and off in normal,

buffered operation.

When configuring the GFDM you must

define a flow measuring range. There

are two flow sensors available for flow

measurement. The flow sensor

SFE1-LF covers the 10 … 200 l/min

range, while the flow sensor MS6-SFE

covers the 200 … 5,000 l/min range.

Determine the flow rate at the position

in your system where the flow rate is

later to be monitored.

Festo offers the “Festo Energy Saving

Service” service for this purpose.

To measure the air consumption of

cyclical process sequences, external

trigger signals from a PLC are

required; these determine the start

and stop time for consumption

measurement. They can be communi-

cated to the controller via one or two

digital signals.

Alternatively, a time trigger can be

used, which determines the cycle

consumption for a selected period

independently of the process. No

additional digital signals are required

in this case.

Either a front-end display FED or a PC

can be used to view the results.

The front-end display FED is designed

to display the results directly at the

system.

To transfer the results to a PC over a

longer distance, a TCP/IP connection

via Ethernet is required.

Recommendations and instructions for installation

Bypass before installation Controller PLC Digital controller outputs

Installing a bypass in the system’s

supply line, e.g. downstream of the

service unit, means that the sensors

for GFDM can be replaced during

commissioning or at any other time

without disrupting system operation.

The controller should be positioned as

close to the PLC as possible.

The following points must be observed

with respect to control cabinet

installation:

• Power supply, electrical isolation.

• Sufficient space for H-rail

mounting.

• Cable length of max. 2.5 m for the

serial connection between the

controller and operator unit (if

using the front-end display FED for

visualisation).

• The scope of delivery only includes

M12 sockets, 5-pin, for the sensor

connection. The screened cable for

connecting the sensors to the

controller must be assembled by

the user.

If you wish to assign the system status

to the current operating mode

(automatic, stop mode) or the current

batch/product number, this informa-

tion must be communicated to the

controller from the PLC. An 8-bit

interface is available for this purpose,

which connects the digital outputs of

the PLC with the inputs of the con-

troller. A distinction can then be made

between max. 16 different operating

states and max. 16 different product

numbers.

The digital outputs of the controller

with the overall status display can be

used as a traffic light signal on the

system.

Alternatively, the signals can be read

in from a controller in order to gener-

ate warnings in a monitoring system.

-V- New
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Diagnostic modules GFDM
Key features

Software

Overview

The easy-to-use software was specially

developed for the diagnostic module

GFDM.

In addition to providing basic

visualisation and data acquisition

functions, the software also handles

networking, data archiving or alerting

tasks. It also supports the develop-

ment of application-specific projects.

The software performs the following

functions:

• Parameterisation of the diagnostic

module.

• Recording of measured values and

diagnostic results (logging).

• Visualisation of current and

archived measured values and

diagnostic results.

• Configurable error messages.

• Creation and saving of multiple

projects.

• Open, standard OPC interface

(OLE for Process Control) for data

exchange in all directions.

-H- Note

The software runs on the Windows

platforms 2000, Server 2003 and

XP.

For external visualisation on a stan-

dard or industrial PC, a USB port is

required for the supplied dongle.

Sample views

Master view:

• Numerical display of the most re-

cent measured values for pressure,

flow and cycle consumption.

• Graphical display of the current

measured values in comparison

with the reference value.

Display settings menu:

• Language selection for menu,

dialogues and information.

• Unit selection for measured values.

Graphical display of the measured

values over a period of time:

Tabular display of the measured

values over a period of time:

-V- New
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Diagnostic modules GFDM
Key features

System overview

2

3

4

1

5

6

Components of the GFDM Technical data

� Page

Modular product

system� Page

1 Controller CECX-K-D1 8 19

2 Pressure monitoring with pressure sensor SDE1 11

9

3 Flow monitoring with flow sensor SFE1-LF 13

4 Flow monitoring with flow sensor MS6-SFE 15

5 Direct visualisation with front-end display FED using software “GFDM for FED-500” 17

6 External visualisation on a standard or industrial PC using software “GFDM for VipWin” –

-V- New
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Diagnostic modules GFDM
Technical data – Controller CECX

General technical data

Monitoring options Pressureg p

Flow

Cycle consumption

Measuring rate [ms] 10

Displayable unit(s) SI unitsp y ( )

US units

Accuracy _(3% o.m.v. + 0.3% FS)1)

Reproducibility of analogue value _(0.8% o.m.v. + 0.2% FS)1)

Process interfacing Digital interface

Reference data For operating status

For product number

Monitoring state/status Green – normal operationg /

Yellow – warning

Orange – maintenance instruction

Red – alarm

Grey – no status available

Serial interface, number 1

1) % o.m.v. = % of measured value

% FS = % of the measuring range (full scale)

Electrical data

Operating voltage [V DC] 24 +25%/–15%

Switching output PNPg p

NPN

Trigger signal Two signals: start + stopgg g

One signal: stop = start

No signal: time trigger

Update rate [s] 2

Protection class IP20

Materials

Note on materials Contains paint wetting impairment substances

-V- New
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Diagnostic modules GFDM
Technical data – Controller CECX

Digital inputs

Number 10

Input voltage/current [V DC] 24

Nominal value for TRUE [V DC] ≥ 15

Nominal value for FALSE [V DC] ≤ 5

Input signal delay 20 ms, 200 ms, adjustable

Electrical isolation Yes, via optocoupler

Status display LED

Analogue inputs

Number 2

Signal range [mA] 4 … 20

Resolution [bit] 14

Conversion time [ms] 1

Absolute accuracy at 25 °C [%] _0.01

Digital outputs

Number 4

Contact Transistor

Output voltage [V DC] 24

Output current [A] 2 (at 50% concurrence)

Short circuit proof Yes

Electrical isolation Yes, via optocoupler

Electrical isolation in groups Yes, in 2 groups

Status display LED

Analogue outputs

Number 0

Ethernet

Number 1

Supported protocols OPC

-V- New



Info 811 – Subject to change – 2008/0110

Diagnostic modules GFDM
Technical data – Controller CECX

Dimensions Download CAD data� www.festo.com/en/engineering

1 Cover for K-Bus interface

2 Cover for battery

3 Mounting plate (2 included in

scope of delivery)

4 H-rail (not included in scope of

delivery)

5 Locking catch

6 CF card

Peripherals overview

1

2

3

4

5

Accessories Included in scope of delivery

1 H-rail TS3 35x7.5 For H-rail mounting –

2 Plug NECC-L1G2-C1 2-pin, for power supply �

3 Plug NECC-L1G4-C1 4-pin, for the digital inputs of signals of a PLC (2 lines for trigger signals,

4 lines each for operating status and product number)

�

4 Plug NECC-L1G6-C1 6-pin, for the analogue input of sensor signals (pressure and flow) �

5 Plug NECC-L1G6-C1 6-pin, for the digital output of status signals, e.g. for the connection of an

external traffic light with 4 indicators

�

-V- New
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Diagnostic modules GFDM – Pressure monitoring
Technical data – Pressure sensor SDE1

Variant:

Pressure monitoring P

�Modular product system on

page 19

General technical data

Pressure measuring range [bar] 0 … 10

Pneumatic connection Gx

Type of display Illuminated LCD

Accuracy ±2% FS1)

Mounting position Any

Type of mounting Via H-railyp g

Via wall/surface bracket

Product weight [g] 85

1) % FS = % of the measuring range (full scale)

-H- Note: This product conforms with the ISO 1179-1 standard and the ISO 228-1 standard.

Electrical data

Analogue output [mA] 4 … 20

Max. output current [mA] 150

Switching element function Switchable

Switching function Freely programmable

Operating voltage range [V DC] 15 … 30

Electrical connection Plug M12x1, 4-pin

Protection against short circuit Pulsed

Protection class IP65

Operating and environmental conditions

Operating medium Filtered compressed air, lubricated or unlubricated, grade of filtration 40 µm

Ambient temperature [°C] 0 … 50

CE mark (see declaration of conformity) In accordance with EU EMC directive

Certification c UL us - Recognised (OL)

C tick

Materials

Housing Polyacetate, reinforced, polyamide

-V- New
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Diagnostic modules GFDM – Pressure monitoring
Technical data – Pressure sensor SDE1

Dimensions Download CAD data� www.festo.com/en/engineering

1 Plug M12x1 to EN 60 947-5-2

2 LCD display

3 Pneumatic connection Gx

4 Adapter plate for wall

mounting

5 Centre with H-rail mounting

B1 D1 D2 H1 H2 L1 L2 L3

32.3 Gx M12 35.2 3.5 87 70 33

-H- Note: This product conforms with the ISO 1179-1 standard and the ISO 228-1 standard.

Peripherals overview

2

1

3

-H- Note

The screened cable for connecting

the sensor to the controller is not

included in the scope of delivery.4

5

Accessories Included in scope of delivery

1 Adapter plate SDE1-…-W-… For wall mounting � 12

2 Mounting rail to DIN EN 50022 For H-rail mounting –

3 Protective cover SDE1-SH Protects the SDE1 from unauthorised adjustment � 12

4 Push-in fitting QS-x-8 For tubing O.D. of 8 mm �

5 Plug socket FBSD-GD-9-5POL For electrical connection �

Ordering data – Accessories

Part No. Type

Adapter plate 194 297 SDE1-…-W-…

Protective cover 537 074 SDE1-SH

-V- New
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Diagnostic modules GFDM – Flow monitoring
Technical data – Flow sensor SFE1-LF

Variant:

Flow monitoring QA

�Modular product system on

page 19

General technical data

Flow measuring range [l/min] 10 … 200

Pneumatic connection QS-8

Measurement principle Thermal

Type of display Illuminated LCD (optimised display)

Accuracy _(3% o.m.v. + 0.3% FS)1)

Mounting position Any

Type of mounting Via through-holesyp g

Via H-rail

Via wall/surface bracket

Product weight [g] 160

1) % o.m.v. = % of measured value

% FS = % of the measuring range (full scale)

Electrical data

Analogue output [mA] 4 … 20

Max. output current [mA] ≤ 100

Switching element function N/O contactg

N/C contact

Switching function Threshold comparatorg

Window comparator

Operating voltage range [V DC] 15 … 30

Electrical connection Straight plug, M12x1, 5-pin

Protection against short circuit Yes

Protection class IP65

Operating and environmental conditions

Operating pressure [bar] 0 … 10

Operating medium Filtered compressed air, unlubricated, grade of filtration 40 µm, air quality class 5:4:3 to DIN ISO 8573-1p g

Nitrogen

Ambient temperature [°C] 0 … 50

CE mark (see declaration of conformity) In accordance with EU EMC directive

Certification C tick

Materials

Housing Polyamide, reinforced

-V- New
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Diagnostic modules GFDM – Flow monitoring
Technical data – Flow sensor SFE1-LF

Dimensions Download CAD data� www.festo.com/en/engineering

Wall or surface mounting H-rail mounting

1 Plug M12x1 to EN 60947-5-2 2 LCD display

3 Pneumatic connection

4 Hole for mounting screw M4 5 Adapter plate for wall

mounting

Type of mounting B1 D1 D2 H1 H2 H3 L1 L2 L3

Wall or surface mounting 32.3 QS-8 M12x1 75.7 52.5 11 99.8 69.8 78.9

H-rail mounting 32.3 QS-8 M12x1 79 52.5 11 99.8 69.8 78.9

Peripherals overview

2

1

-H- Note

The screened cable for connecting

the sensor to the controller is not

included in the scope of delivery.
3

Accessories Included in scope of delivery

1 Adapter plate SDE1-…-W-… For wall mounting � 14

2 Mounting rail to DIN EN 50022 For H-rail mounting –

3 Plug socket FBSD-GD-9-5POL For electrical connection �

Ordering data – Accessories

Part No. Type

Adapter plate 194 297 SDE1-…-W-…

-V- New
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Diagnostic modules GFDM – Flow monitoring
Technical data – Flow sensor MS6-SFE

Variant:

Flow monitoring QB

�Modular product system on

page 19

General technical data

Flow measuring range [l/min] 200 … 5 0001)

Pneumatic connection 1 G½, G¾2)

Pneumatic connection 2 G½

Measurement principle Thermal

Type of display Illuminated LCD (optimised display)

Accuracy _(3% o.m.v. + 0.3% FS)3)

Mounting position Horizontal

Type of mounting Via wall/surface bracket

Product weight [g] 1,100

1) Restricted at operating pressure < 5 bar, diagram� www.festo.com

2) Inlet laminar flow section with female thread G½ and male thread G¾

3) % o.m.v. = % of measured value

% FS = % of the measuring range (full scale)

Electrical data

Analogue output [mA] 4 … 20

Max. output current [mA] ≤ 100

Switching element function N/O contactg

N/C contact

Switching function Threshold value with variable hysteresisg

Window comparator

Operating voltage range [V DC] 15 … 30

Electrical connection Straight plug, M12x1, 5-pin

Protection against short circuit Yes

Protection class IP65

Operating and environmental conditions

Operating pressure [bar] 0 … 16

Operating medium Filtered compressed air, unlubricated, grade of filtration 40 µm, air quality class 5:4:3 to DIN ISO 8573-1p g

Nitrogen

Ambient temperature [°C] 0 … 50

CE mark (see declaration of conformity) In accordance with EU EMC directive

Certification C tick

Materials

Housing Die-cast aluminium, reinforced polyamide

-V- New
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Diagnostic modules GFDM – Flow monitoring
Technical data – Flow sensor MS6-SFE

Dimensions Download CAD data� www.festo.com/en/engineering

1
�

2
�

� Flow direction

-H- Note: This product conforms with the ISO 1179-1 standard and the ISO 228-1 standard.

-H- Note

To comply with the specified

accuracies, the MS6-SFE must be

supplied with a connection of inside

diameter of at least 10 mm.

Peripherals overview

with connecting plates and laminar flow inlet section

1

-H- Note

The screened cable for connecting

the sensor to the controller is not

included in the scope of delivery.2 3

Accessories Included in scope of delivery

1 Mounting bracket MS6-WB For fitting onto a wall �

2 Push-in fitting QS-½-10 For tubing O.D. of 10 mm �

3 Plug socket FBSD-GD-9-5POL For electrical connection �

-V- New



2008/01 – Subject to change – Info 811 17

Diagnostic modules GFDM – Direct visualisation
Technical data – Front-end display FED

Variant:

Visualisation FD

�Modular product system on

page 19

General technical data

Display properties Touchscreen

Display Colour STN

Display size 5.6”

Display resolution 1/4 VGA, 320x240 pixels

Number of colours 256

Number of function keys 1

Number of user LEDs 1

Number of system LEDs 4

User memory 32 MB

Recipe memory 32 KB

Event lists 1,024

Alarms 1,024

Type of mounting Front panel mounting

Product weight [g] 1,400

Electrical data

Nominal operating voltage [V DC] 24

Operating voltage range [V DC] 18 … 30

Current consumption at nominal

operating voltage

[A] 0.8

AUX interface Sub-D socket, 9-pin

Printer interface Sub-D socket, 15-pin, RS232

Ethernet interface Optional, 10 MBd

PC interface Sub-D socket, 15-pin, RS232

Programming interface 9.6 … 38.4 kBd

PLC interface Sub-D plug, 15-pin, RS232

Backup battery 3 V / 270 mA lithium

Real-time clock Yes

Accuracy of real-time clock 130 s/month

Protection class IP65 at the front face following installation into control panel, IP20 at the back

Operating and environmental conditions

Ambient temperature [°C] 0 … 45

Relative air humidity [%] 5 … 85, non-condensing

CE mark (see declaration of conformity) In accordance with EU EMC directive

Certification C-UL-US listed (HL)

C tick

-V- New
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Diagnostic modules GFDM – Direct visualisation
Technical data – Front-end display FED

Dimensions Download CAD data� www.festo.com/en/engineering

B1 B2 H1 H2 L1

187 175 147 135 90.5

Peripherals overview

1

2

3

Accessories Included in scope of delivery

1 Connecting cable NEBC-S1G15-K-2.5-N-B-S1G9 For controller CECX, 2.5 m long �

2 Programming cable FEDZ-PC For PC, 3 m long �

3 Memory card FEDZ-MEM32 User memory 32 MB � 18

– Mounting kit FED Front mounting (4 pieces), front seal and 3-pin

connector for power supply

�

Ordering data – Accessories

Part No. Type

Memory card 543 514 FEDZ-MEM32

-V- New
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Diagnostic modules GFDM
Ordering data – Modular product system

Mandatory data0M

Module No. Pressure monitoring Controller type Setpoint value Visualisation

Product type Flow monitoring Bus protocol/Activation Switching output

for monitoring

552 054 GFDM P QA

QB

S EA A4 N

P

FD

VW

Ordering

example

552 054 – GFDM – P QA – S EA – A4 N – FD

Ordering table

Condi-

tions

Code Enter

code

0M Module No. 552 0540

Product type Diagnostic module GFDM- GFDM-

Pressure monitoring [bar] 0 … 10 P P

Flow monitoring [l/min] 10 … 200 QAg [ / ]

200 … 5000 QB

Controller type Standalone (CECX-K-D1) -S -S

Bus protocol/Activation Input/output EA EA

Setpoint value [mA] 4 … 20 -A4 -A4

Switching output for monitoring NPN Ng p g

PNP P

Visualisation Direct (FED) -FD

External (VipWin) -VW

Transfer order code

552 054 – GFDM – P – S EA – A4 –

-V- New
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Products and services – everything from a single source

Products incorporating new ideas are

created when enthusiasm for techno-

logy and efficiency come together.

Tailor-made service goes without

saying when the customer is the focus

of attention.

Pneumatic and electrical drives Valves and valve terminals Compressed air preparation

• Pneumatic cylinders

• Semi-rotary drives

• Handling modules

• Servopneumatic positioning

systems

• Electromechanical drives

• Positioning controllers and

controllers

• Standard valves

• Universal and application-

optimised valves

• Manually and mechanically

actuated valves

• Shut-off, pressure control and flow

control valves

• Proportional valves

• Safety valves

Fieldbus systems/

electrical peripherals

• Fieldbus Direct

• Installation system CP/CPI

• Modular electrical terminal CPX

• Service unit combinations

• Filter regulators

• Filters

• Pressure regulators

• Lubricators

• On-off and soft-start valves

• Dryers

• Pressure amplifiers

• Accessories for compressed air

preparation

Components

Modules

Systems

Customer-specific solutions

Industry-specific solutions

Services from Festo to increase your productivity – across the entire value creation sequence

< Engineering – for greater speed in

the development process

< Supply chain – for greater speed in

the procurement process

• CAD models

• 14 engineering tools

• Digital catalogue

• FluidDRAW®

• More than 1,000 technical

consultants and project engineers

worldwide

• Technical hotlines

• E-commerce and online shop

• Online order tracking

• Euro special manufacturing service

• Logistics optimisation
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Gripping and vacuum technology Sensors and monitoring units Controllers/bus systems Accessories

• Vacuum generators

• Vacuum grippers

• Vacuum security valves

• Vacuum accessories

• Standard grippers

• Micro grippers

• Precision grippers

• Heavy-duty grippers

• Proximity sensors

• Pressure and flow sensors

• Display and operating units

• Inductive and optical proximity

sensors

• Displacement encoders for

positioning cylinders

• Optical orientation detection and

quality inspection

• Pneumatic and electropneumatic

controllers

• Programmable logic controllers

• Fieldbus systems and accessories

• Timers/counters

• Software for visualisation and data

acquisition

• Display and operating units

• Pipes

• Tubing

• Pipe connectors and fittings

• Electrical connection technology

• Silencers

• Reservoirs

• Air guns

All in all, 100% product and service quality

A customer-oriented range with unlimited flexibility:

Components combine to produce ready-to-install modules and

systems. Included in this are special designs – since at Festo, most

industry-specific products and customer-specific solutions are based

on the 23,000 plus catalogue products. Combined with the services

for the entire value creation sequence, the end result is unbeatable

economy.

< Assembly – for greater speed in the

assembly/commissioning process

< Operation – for greater speed in the

operational process

• Prepack

• Preassembly

• Turnkey pneumatics

• Handling solutions

• Spare parts service

• Energy saving service

• Compressed air consumption

analysis

• Compressed air quality analysis

• Customer service
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What must be observed when using Festo components?

Specified limit values for technical

data and any specific instructions

must be adhered to by the user in

order to ensure recommended operat-

ing conditions.

When pneumatic components are

used, the user shall ensure that they

are operated using correctly prepared

compressed air without aggressive

media.

When Festo components are used in

safety-oriented applications, the user

shall ensure that all applicable

national and local safety laws and

regulations, for example the machine

directive, together with the relevant

references to standards are observed.

Unauthorised conversions or modifi-

cations to products and systems from

Festo involve a safety risk and are

thus not permissible.

Festo does not accept any liability for

resulting damages.

You should contact Festo’s advisors if

one of the following apply to your

application:

• The ambient conditions and condi-

tions of use or the operating me-

dium differ from the specified

technical data.

• The product is to perform a safety

function.

• A risk or safety analysis is required.

• You are unsure about the product’s

suitability for use in the planned

application.

• You are unsure about the product’s

suitability for use in safety-oriented

applications.

All technical data applies at the time

of going to print.

All texts, representations, illustrations

and drawings included in this cata-

logue are the intellectual property of

Festo AG & Co. KG, and are protected

by copyright law.

All rights reserved, including transla-

tion rights. No part of this publication

may be reproduced or transmitted in

any form or by any means, electronic,

mechanical, photocopying or other-

wise, without the prior written per-

mission of Festo AG & Co. KG. All

technical data subject to change

according to technical update.
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