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General safety regulations 

This chapter sets out the fundamental safety regulations that must be fol-
lowed by the user and third parties using the OptiFeed PP05 Powder 
pump. 

These safety regulations must be read and understood before the 
OptiFeed PP05 Powder pump is used. 

Safety symbols (pictograms) 
The following warnings with their meanings can be found in the ITW 
Gema operating instructions. The general safety precautions must also 
be followed as well as the regulations in the operating instructions. 

 

DANGER! 
Danger due to live electricity or moving parts. Possible consequences: 
Death or serious injury 

 

WARNING! 
Improper use of the equipment could damage the machine or cause it to 
malfunction. Possible consequences: minor injuries or damage to equip-
ment 

 

INFORMATION! 
Useful tips and other information 

 

Conformity of use 
1. The OptiFeed PP05 Powder pump is built to the latest specifica-

tion and conforms to the recognized technical safety regulations. 
It is designed for the normal application of powder coating. 

2. Any other use is considered as non-conform. The manufacturer 
is not responsible for damage resulting from improper use of this 
equipment; the end-user alone is responsible. If the OptiFeed 
PP05 Powder pump is to be used for other purposes or other 
substances outside of our guidelines then ITW Gema AG should 
be consulted. 

3. Observance of the operating, service and maintenance instruc-
tions specified by the manufacturer is also part of conformity of 
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use. The OptiFeed PP05 Powder pump should only be used, 
maintained and started up by trained personnel, who are in-
formed about and are familiar with the possible hazards involved. 

4. Start-up (i.e. the execution of a particular operation) is forbidden 
until it has been established that the OptiFeed PP05 Powder 
pump has been set up and wired according to the guidelines for 
machinery (98/37 EG). EN 60204-1 (machine safety) must also 
be observed. 

5. Unauthorized modifications to OptiFeed PP05 Powder pump ex-
empts the manufacturer from any liability from resulting damage. 

6. The relevant accident prevention regulations, as well as other 
generally recognized safety regulations, occupational health and 
structural regulations are to be observed. 

7. Furthermore the country-specific safety regulations must be ob-
served. 

 
Explosion protection Protection type Temperature class 

           II 3 D IP54 T6 

Technical safety regulations for stationary electro-
static powder spraying equipment 

General information 
The powder spraying equipment from ITW Gema is designed with safety 
in mind and is built according to the latest technological specifications. 
This equipment can be dangerous if it is not used for its specified pur-
pose. Consequently it should be noted that there exists a danger to life 
and limb of the user or third party, a danger of damage to the equipment 
and other machinery belonging to the user and a hazard to the efficient 
operation of the equipment. 

1. The powder pump should only be started up and used once the 
operating instructions have been carefully studied. Improper use 
of the controlling device can lead to accidents, malfunction or 
damage to the control itself. 

2. Before every start-up check the equipment for operational safety 
(regular servicing is essential)! 

3. Safety precautions specified by local legislation must be ob-
served. 

4. The plug must be disconnected before the machine is opened for 
repair. 

5. The plug and socket connection between the powder pump and 
the mains network should only be taken out when the power is 
switched off. 

6. Only original ITW-Gema spare parts should be used, because 
the explosion protection will also be preserved that way. Damage 
caused by other parts is not covered by guarantee. 
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7. If the ITW Gema powder pump is used in conjunction with ma-
chinery from other manufacturers then their safety regulations 
must also be taken into account. 

8. Before starting work familiarize yourself with all installations and 
operating elements, as well as with their functions! Familiariza-
tion during operation is too late! 

9. Caution must be exercised when working with a powder/air mix-
ture! A powder/air mixture in the right concentration is flammable! 
Smoking is forbidden in the entire plant area! 

WARNING! 
We emphasize that the customer himself is responsible for the safe 
operation of equipment. ITW-Gema is in no way responsible for any 
resulting damages! 

Safety conscious working 
Each person responsible for the assembly, start-up, operation, service 
and repair of powder spraying equipment must have read and under-
stood the operating instructions and the "Safety regulations"-chapter. The 
operator must ensure that the user has had the appropriate training for 
powder spraying equipment and is aware of the possible sources of dan-
ger. 

The powder spraying equipment should only be used by trained and au-
thorized personnel. This applies to modifications to the electrical equip-
ment, which should only be carried out by a specialist. 

The operating instructions and the necessary closing down procedures 
must be followed before any work is carried out concerning the set-up, 
start-up, operation, modification, operating conditions, mode of operation, 
servicing, inspection or repairs. 

Individual safety regulations for the operating 
firm and/or operating personnel 

1. For dangerous materials, the employer has to provide an operat-
ing instructions manual for specifying the dangers arising for hu-
mans and environment by handling dangerous materials, as well 
as the necessary preventive measures and behavior rules. The 
operating instructions manual has to be written in an under-
standable form and in the language of the persons employed, 
and has to be announced in a suitable place in the working area. 

2. The operator is obliged to check that the powder pump is only 
operated when in satisfactory condition. 

3. As far as it is necessary, the operating firm must ensure that the 
operating personnel wear protective clothing (e.g. facemasks). 

4. No safety devices should be dismantled or put out of operation. If 
the dismantling of a safety device for set-up, repair or servicing is 
necessary, reassembly of the safety devices must take place 
immediately after the maintenance or repair work is finished. The 
powder spraying device must be turned off while servicing is car-
ried out. The operator must train and commit the responsible 
personnel to this. 
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Notes on special types of hazard 

Power/tension 
It is necessary to refer once more to the danger of life from high voltage 
current if the shut-down procedures are not observed. High voltage 
equipment must not be opened - the plug must first be taken out - other-
wise there is danger of electric shock. 

Powder 
Powder/air mixtures can be ignited by sparks. There must be sufficient 
ventilation in the powder coating booth. Powder lying on the floor around 
the powder spraying device is a potentially dangerous source of slipping. 

Static charges 
Static charges can have the following consequences: Charges to people, 
electric shocks, sparking. Charging of objects must be avoided - see 
"Earthing". 

Grounding/Earthing 
All electricity conducting parts and machinery found in the workplace (ac-
cording to DIN VDE 0745, part 102) must be earthed 1.5 meters either 
side and 2.5 meters around each booth opening. The earthing resistance 
must amount to maximally 1 MOhm. The resistance must be tested on a 
regular basis. The condition of the machinery surroundings as well as the 
suspension gear must ensure that the machinery remains earthed. If the 
earthing of the machinery includes the suspension arrangements, then 
these must constantly be kept clean in order to guarantee the necessary 
conductivity. The appropriate measuring devices must be kept ready in 
the workplace in order to check the earthing. 

Compressed air 
When there are longer pauses or stand-still times between working, the 
powder spraying equipment should be drained of compressed air. There 
is a danger of injury when pneumatic hoses are damaged and from the 
uncontrolled release and improper use of compressed air. 

Crushing and cutting 
During operation, moving parts may automatically start to move in the 
operating area. It must be ensured that only instructed and trained per-
sonnel go near these parts. The operator should ensure that barriers 
comply with the local security regulations. 

Access under exceptional circumstances 
The operating firm must ensure that local conditions are met when re-
pairs are made to the electronic parts or when the equipment is restarted 
so that there are additional measures such as barriers to prevent unau-
thorized access. 

Prohibition of unauthorized conversions and modifica-
tions to machines 
All unauthorized conversions and modifications to electrostatic spraying 
equipment are forbidden for safety reasons. 
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The powder spraying equipment should not be used if damaged, the 
faulty part must be immediately replaced or repaired. Only original ITW-
Gema replacement parts should be used. Damage caused by other parts 
is not covered by guarantee. 

Repairs must only be carried out by specialists or in ITW-Gema work-
shops. Unauthorized conversions and modifications may lead to injury or 
damage to machinery. The ITW Gema AG guarantee would no longer be 
valid. 

A summary of the rules and regulations 
The following is a list of relevant rules and regulations which are to be 
observed: 

Guidelines and regulations, German professional asso-
ciation 
BGV A1 General regulations 
BGV A2 Electrical equipment and material 
BGI 764 Electrostatic coating 
BGR 132 Guidelines for the avoidance of the dangers of ignition 

due to electrostatic charging (guideline "Static Electric-
ity") 

VDMA 24371 Guidelines for electrostatic coating with synthetic pow-
der1) 

- Part 1 General requirements 
- Part 2 Examples of use 

Leaflets 
ZH 1/310 Leaflet for the use of tools in locations where there is 

danger of explosion 1) 

EN European standards 
RL94/9/EC The approximation of the laws of the Member States 

relating to apparatus and safety systems for their in-
tended use in potentially explosive atmospheres 

EN 292-1 
EN 292-2 

Machine safety 2) 

EN 50 014 to EN 
50 020, identical: 
DIN VDE 
0170/0171 

Electrical equipment for locations where there is danger 
of explosion 3) 

EN 50 050 Electrical apparatus for potentially explosive atmos-
pheres - electrostatic hand-held spraying equipment 2) 

EN 50 053, part 2 Requirements for the selection, installation and use of 
electrostatic spraying equipment for flammable materi-
als - hand-held electrostatic powder spray guns 2) 

EN 50 177 Stationary electrostatic spraying equipment for flamma-
ble coating powder 2) 

PR EN 12981 Coating plants - spray booths for application of organic 
powder coating material - safety requirements 

EN 60 529, identi-
cal: DIN 40050 

IP-Type protection: contact, foreign bodies and water 
protection for electrical equipment 2) 

EN 60 204 identi-
cal: DIN VDE 0113 

VDE regulations for the setting up of high voltage elec-
trical machine tools and processing machines with 
mains voltages up to 1000 V 3) 



 V 04/07 

10  •  General safety regulations OptiFeed PP05 Powder pump 

VDE (Association of German Engineers) Regulations 
DIN VDE 0100 Regulations for setting-up high voltage equipment with 

mains voltages up to 1000 V 4) 
DIN VDE 0105 
 
part 1 
part 4 

VDE regulations for the operation of high voltage 
equipment 4) 
General regulations 
Supplementary definitions for stationary electrical spray-
ing equipment 

DIN VDE 0147 
part 1 

Setting up stationary electrostatic spraying equipment 4) 

DIN VDE 0165 Setting up electrical equipment in locations in areas with 
danger of explosion 4) 

*Sources: 
1) Carl Heymanns Verlag KG, Luxemburger Strasse 449, 5000 Köln 41, 
or from the appropriate employers association 
2) Beuth Verlag GmbH, Burgrafenstrasse 4, 1000 Berlin 30 
3) General secretariat, Rue Bréderode 2, B-1000 Bruxelles, or the appro-
priate national committee 
4) VDE Verlag GmbH, Bismarckstrasse 33, 1000 Berlin 12 

 

Product specific security measures 
- The installation work, to be done by the customer, must be 

carried out according to local regulations 

- Before starting up the plant a check must be made that no 
foreign objects are in the booth or in the ducting (input and 
exhaust air) 

- It must be observed, that all components are grounded ac-
cording to the local regulations, before start-up 

Note: 
For further information see the more detailed ITW Gema Safety 
regulations! 
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About this manual 

General information 
This operating manual contains all the important information which you 
require for the working with the OptiFeed PP05 Powder pump. It will 
safely guide you through the start-up process and give you references 
and tips for the optimal use of your new powder coating system. 

Information about the function mode of the individual system components 
- reciprocators, booths, powder gun controls, powder guns etc. - should 
be referenced to their corresponding documents. 

Software version 
This document describes the operation of the OptiFeed PP05 Powder 
pump, with software version starting from 1.02! 
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Function description 

Field of application 

OptiFeed PP05 Powder pump 
The OptiFeed PP05 Powder pump is intended exclusively for conveying 
coating powders (with limitation for enamel powder). Any other use is 
considered as non-conform. The manufacturer is not responsible for any 
damage resulting from this - the risk for this is assumed by the user 
alone! 

The OptiFeed PP05 Powder pump is suitable both for conveying fresh 
powder to automatic coating plants, and for general conveying of coating 
powders from powder hoppers. 

 

 
OptiFeed PP05 Powder pump 
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Structure and function 

OptiFeed PP05 Powder pump - structure 

 
OptiFeed PP05 Powder pump - structure 

 
A Suction side 3 Powder chamber with filter elements 
B Transport side 4 Pinch valve 
1 Pneumatic system 5 Pressure regulator 
2 Pump control unit 6 Connections 

Powder hoses 
On the suction side, a powder hose with Ø 12/18 mm is connected and 
on the transport side, a powder hose with Ø 16/21 mm. 

 

1 

2 

3 

4 

5 
6 

B 

A 
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OptiFeed PP05 Powder pump - functioning 

Suction procedure 
In powder chamber 1, a vacuum (negative pressure) is produced. This 
vacuum aspirates the coating powder in the powder chamber. A fine-
porous filter element (1) in the powder chamber separates the powder. 
The powder chamber is closed at the output side by a pinch valve (2). 

Conveying procedure 
The pinch valve (3) on the input side of the powder chamber 2 is closed, 
the pinch valve (4) on the output side is opened. The coating powder is 
pressed out of the powder chamber by overpressure, which is created 
with compressed air by the fine-porous filter element, and continued to 
convey. 

The suction and the conveying procedure alternate between both powder 
chambers. 

 
OptiFeed PP05 Powder pump - functioning 

 

Powder chamber 1 

Powder chamber 2 

1 
2 

3 4 

Suction procedure 

Conveying
procedure
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Basic functions 
- Conveying of coating powders 

- Receiving and processing of signals from the superordinate 
control unit (e.g. PLC) 

- Controlling the vibrator motors 

- Processing of signals from the LM02 Level sensor 

Secondary functions 
- Emptying of the powder hose - this prevents an unintended 

powder hose clogging (factory setting by miniature switch - 
number of pumping cycles without powder aspiration) 

- Powder hose rinsing and cleaning of the filter elements - this 
can positively influence the color change procedure 

- Maintenance interval monitoring - indicates an upcoming 
maintenance 

- Keyboard lock - prevents an unmeant, manual intervention 

- Fluidization connection 

- Connection for electric conveying air pressure monitoring 

Note: 
The functions can be controlled manually or by an external, su-
perordinated control unit! 
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Technical data 

OptiFeed PP05 Powder pump 

Powder output (guide values) 
OptiFeed PP05 Powder pump  
Hose length up to 8 m 5 kg/min 
Hose length 8-16 m 4 kg/min 
Hose length 16-25 m 3,5 kg/min 

Electrical data 
OptiFeed PP05 Powder pump  
Nominal input voltage (without vibrator opera-
tion) 24 VDC 

Nominal input voltage (with vibrator operation) 110/230 VAC 
Frequency 50/60 Hz 
Power 20 VA (without AUX) 
Input power value AUX 100 VA 
Protection type IP54 

Temperature range 0°C - 40°C 
(+32°F - +104°F) 

Temperature class T6 

Pneumatic data 
OptiFeed PP05 Powder pump  

Compressed air main connection Quick release connection - 8 
mm 

Max. input pressure 8 bar 
Min. input pressure 6 bar 
Max. compressed air consumption 12 Nm³/h 
Max. water vapor content of the compressed 
air 1,3 g/m³ 

Max. oil vapor content of the compressed air 0,1 mg/m³ 
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Dimensions 
OptiFeed PP05 Powder pump  
Length 550 mm 
Width 255 mm 
Height 209 mm 
Weight 13,5 kg 
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Start-up and operation 

Preparation for start-up 

Basic conditions 
By the start-up of the OptiFeed PP05 Powder pump, the following basic 
conditions, which have an influence on the powder transport, must be 
considered: 

- Length and height difference of the suction distance 

- Length of the conveying distance 

- Powder preparation and powder quality 

- Spatial arrangement of the OptiFeed PP05 Powder pump 

Basic information 
The adherence of the following principles leads to a successful start-up of 
the OptiFeed PP05 Powder pump: 

- The suction distance is to be kept as short as possible 

- The conveying distance should also be as short as possible. 
If the powder hose can be arranged wavy in plump line, then 
this is to be preferred to the horizontal arrangement (flat on 
the floor) 

- At the suction area, a homogeneous fluidization must be en-
sured, so that no air ducts (crater) can be formed 

- Basically, the powder transport with the OptiFeed PP05 
Powder pump works with every powder type, which can be 
fluidized. If the powder is for example humid or contaminated 
with other materials, then the conveying can be negatively in-
fluenced or does not work at all 

- A vertical arrangement of the OptiFeed PP05 Powder pump 
is to prefer to the horizontal arrangement, if possible (suction 
from above / conveying downwards) 
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Connect the OptiFeed PP05 Powder pump 
The OptiFeed PP05 Powder pump is supplied ready for use by the manu-
facturer. Only a few cables and hoses must be connected. 

The start-up takes place, depending on the powder pump control unit, 
according to following steps: 

1. Connect the powder hoses to the powder pump input and 
output 

Note: 
The conveying in direction to the electrical and pneumatical con-
nections is adjusted by factory! 
The change of the conveying direction is described in the section 
"OptiFeed PP05 Powder pump - characteristics"! 

2. Connect the fluidization to the connection 1.2 (if necessary) 

3. Connect the compressed air supply to the connection 1.1 

4. Connect the pump operating voltage by Control/PLC 2.4 or 
Power IN 2.1 

5. If vibration is needed, connect the vibrator to the connection 
AUX 2.2 in conjunction with connection Power IN 2.1 

Note: 
If a vibration motor is used on the AUX 2.2connection, the power 
supply is always to be realized by the Power IN 2.1 connection! Op-
tionally, a control can still take place by the Control/PLC 2.4 connec-
tion! 

 

6. Connect the level sensor (if necessary) 

 

Attention: 
Not used connections are to be locked with the provided protection 
caps, so that no powder can attain to the electrical connections! 
In addition, make sure that not used pneumatical connections are 
also to be locked hermetically (if the fluidizing air is not used)! The 
closing is available by distribution, if the powder pump is delivered 
completely! 
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OptiFeed PP05 Powder pump - connections 

Pin assignment 

Power IN 2.1 connection 
1 Neutral conductor N 
2 Phase (100-240 VAC) P 
3 Input "System" (100-240 VAC) 

PE Ground PE 

 

Connection AUX 2.2 
1 Neutral conductor N 

2 Vibration motor 

3 Not used 

PE Ground PE 

 

Connection Level Sensor 2.3 
1 Ground 
2 +24 VDC Level sensor 
3 Signal (inverted) 

PE Ground PE 

 

Connection Control/PLC 2.4 
1 +24 VDC 
2 Pumping 
3 Rinsing 
4 +24 VDC output (max. loading 100 mA) 
5 Keyboard lock 
6 Ground 

PE Ground PE 

 

3 PE 

1 2 

3 

1 

2 4 

5 PE 
6 

4 

6 

5 3 

2 PE 
1 

2 

PE 3 
1 

2 

PE 3 
1 
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OptiFeed PP05 Powder pump - start-up 

Connection and configuration 
The start-up of the OptiFeed PP05 Powder pump takes place according 
to following instructions: 

1. Connect the compressed air supply (6-8 bar) 

2. Connect the power supply 24 VDC (110-230 VAC with vibra-
tor operation) 

3. Ensure the grounding 

4. Switch on the OptiFeed PP05 Powder pump 

5. Check the pump control unit configuration (see therefore 
"Functional check and operation") 

6. Adapt the adjusting parameters for suction procedure, suc-
tion distance and height (see also in section "Setting the suc-
tion and conveying parameters") 

7. Check the air supply for fluidization in the suction area 

8. Start the pump procedure by pressing the Pump key 

9. Optimize the adjusting parameters for the suction and con-
veying procedure 

Note: 
It is recommended, to observe the pressure gauges of the pressure 
regulators. The displays should be in the green range! 
The suction vacuum can be adjusted with more or less powder, the 
conveying air with more or less conveying air! 

Powder fluidization 
The powder obtains a fluid-like consistency, so that a conveying can take 
place. This occurs by blowing air into the powder (fluidization). The fluidi-
zation takes place in a fluidized powder hopper, or locally around a suc-
tion lance, which aspirates the powder from a vibrated container. 

Note: 
For a better understanding of the interrelationships in powder coat-
ing, it is recommended to read completely the operating instruc-
tions of the other components, so as to be familiar with their func-
tions too! 
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Connection possibilities and controls 

Connection by the Control/PLC 2.4 connector 
The OptiFeed PP05 Powder pump is supplied with an operating voltage 
of 24 VDC by the Control/PLC 2.4 connector. This provides an opportu-
nity, if no vibrator motor must be connected to the AUX 2.2 connector, 
since for its operation, the mains voltage is missing. Optional connections 
are specified in italic. 

 

 

 

Control 
OptiFeed PP05 Powder pump  
+24 VDC on connection Pump of the Con-
trol/PLC 2.4 input Pumping 

+24 VDC on connection Rinsing of the Con-
trol/PLC 2.4 input Powder hose rinsing 

+24 VDC on connection Keyboard lock of the 
Control/PLC 2.4 input Local operation not allowed 

 

Note: 
If the power supply takes place by the Control/PLC 2.4 connection, 
no vibration motor voltage is available on the AUX 2.2 connection! 

Power IN 2.1 connection 
If the OptiFeed PP05 Powder pump has to control a vibration motor, the 
connection by Power IN 2.1 is mandatory, since a mains voltage is 
needed. The conveying can also be activated by the Power IN 2.1 con-
nection, by applying a mains voltage to the System connection of Power 
IN 2.1. Further functions are available by the Control/PLC 2.4 connec-
tion. Optional connections are specified in italic. 

 

 

 

 

 

Control/PLC OptiFeed PP05 
Powder pump 

Control/PLC
OptiFeed PP05
Powder pumpPower IN 

(System)

Vibrator 
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Control 
OptiFeed PP05 Powder pump  
Mains voltage on the System connection of 
Power IN 2.1 input Pumping 

+24 VDC on connection Pump of the Con-
trol/PLC 2.4 input Pumping 

+24 VDC on connection Rinsing of the Con-
trol/PLC 2.4 input Powder hose rinsing 

+24 VDC on connection Keyboard lock of the 
Control/PLC 2.4 input Local operation not allowed 

 

Note: 
If a vibrator is connected to the powder pump, the mains connection 
by Power IN 2.1 is necessary! 

Connection with a connected level sensor 
By connecting a level sensor on Level Sensor 2.3, the powder container 
level can be controlled with the powder pump. 

If a level sensor is connected, a wake time can be activated/deactivated 
in the powder pump control unit. This wake time effects the after-
conveying for 3 secs. after the achievement of the sensor switching point. 
This prevents the permanent switching on and off of the powder pump. 

Optional connections are specified in italic. 

 

 

 

 

 

Control with level sensor and Control/PLC 2.4 or 
Power IN 2.1 
OptiFeed PP05 Powder pump  
LM02 Level sensor signal by Level Sensor 
2.3 connection Pumping 

Mains voltage on System connection of the 
Power IN 2.1 input Pumping 

+24 VDC on connection Pump of the Con-
trol/PLC 2.4 input Pumping 

+24 VDC on connection Rinsing of the Con-
trol/PLC 2.4 input Powder hose rinsing 

+24 VDC on connection Keyboard lock of the 
Control/PLC 2.4 input Local operation not allowed 

 

Control/PLC
OptiFeed PP05
Powder pumpPower IN

(SYSTEM) Vibrator 

Level sensor



 V 04/07  

OptiFeed PP05 Powder pump Start-up and operation  •  25 

Level sensor connection cable 
A level sensor connection cable is optionally available (see spare parts 
list "Pump control unit"). 

 
Level sensor connection cable 

OptiFeed PP05 Powder pump - operating elements 

LEDs and input keys 
 

 

 
Operating elements 

 
Designation Function 

L1 ON display 
L3 Keyboard lock display 
L4 Rinsing display 
L5 Pump display 
T1 ON key 
T2 OFF key 
T3 Rinsing/suction direction key 
T4 Rinsing key 
T5 Pump key 

 

L1 L3 L4 L5

T3 T4 T5
T1 T2
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OptiFeed PP05 Powder pump - characteristics 

Conveying direction 
The conveying direction of the OptiFeed PP05 Powder pump is selected 
by factory in opposite direction of the connections (see picture). If the 
powder pump has to convey in the other direction (installation of the 
pump), the conveying direction can be changed. 

To change the conveying direction, keep pressed the Pump key for 5 
secs. when the equipment is switched on. After 5 secs. the Pump display 
blinks briefly. 

By restarting the equipment, the new configuration is recognized. 

Note: 
By vertical position of the powder pump, the conveying direction 
must be set as adjusted by factory (suction side above/transport 
side below)! 

Powder hose emptying/after-conveying 
The after-conveying avoids powder accumulations and cloggings in the 
powder hose. If the after-conveying is activated, after terminating the 
pump procedure, a few predefined pumping cycles will be executed with-
out aspirating powder (recommended for powder tube lengths of over 2 
m). The powder hose will be emptied in this way, and cloggings will be 
avoided. The after-conveying is activated by factory. 

The after-conveying can be deactivated when using tube lengths under 2 
m, so that little containers can not be filled over their target level. 

Deactivate the after-conveying by pressing the T3 key (rinsing/suction di-
rection) for 5 secs. when the equipment is switched on. After 5 secs. the 
LED L3 blinks briefly. 

By restarting the equipment, the new configuration is recognized. 

Powder hose rinsing 
The powder hose rinsing allows the cleaning of the powder hoses and 
the filter elements in the powder pump. The rinsing direction is selected 
by factory in opposite direction of the connections (see picture). If color 
changes take place, rinsing must be done in conveying and in suction di-
rection. 

Manual rinsing for color change preparation 
Rinsing in conveying direction is activated by pressing the T4 key. 

Rinsing in suction direction is activated by pressing the T3 key. 

Automatic rinsing for color change preparation 
By activating the automatic rinsing function by an ext. control unit (Con-
trol/PLC), the suction side and the transport side are alternating rinsed 
automatically. 

Attention: 
Large dust formation possible! 
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Change the powder hose rinsing direction 
Change the powder hose rinsing by pressing the T4 key (rinsing) for 5 secs. 
when the equipment is switched on. After 5 secs. the LED L4 blinks briefly. 

By restarting the equipment, the new configuration is recognized. 

LM02 Level sensor - delay 
When connecting the LM02 Level sensor, the internal delay in the pump 
control unit can be deactivated. 

The level sensor delay effects, that the conveying procedure does not 
switch on and off continuously after the achievement of the level sensor 
switching point. Therefore the conveying works a little longer, so that the 
sensor level will be exceeded. 

Deactivate the delay by pressing the T4 and T5 keys at the same time for 
5 secs. when the equipment is switched on. After 5 secs. the ON display 
blinks briefly. 

By restarting the equipment, the new configuration is displayed. 

Maintenance interval monitoring 
In order to offer an assistance to the user, the OptiFeed PP05 Powder 
pump indicates an upcoming maintenance. After 2/3 of the service life of 
the pinch valves, all display LEDs blink after stopping the pumping pro-
cedure and indicate an upcoming maintenance. The function of the Op-
tiFeed PP05 Powder pump is not affected thereby! 

Reset of the maintenance interval monitoring 
After the maintenance has been carried out, the maintenance interval 
monitoring is reset by pressing the T3 and T4 keys at the same time for 5 
secs. After 5 secs. the ON display blinks briefly. 
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Functional check and operation 
 

Note: 
When assembly or a first start-up takes place, it is recommended to 
carry out the function check without powder! 

Power supply by Power IN 2.1 connection (110-
230 VAC) 
Switch on the OptiFeed PP05 Powder pump by pressing the ON key, the 
LED of the ON key illuminates. The OptiFeed PP05 Powder pump is 
ready for operation. 

Power supply by Control/PLC 2.4 with occupied 
Power IN 2.1 connection (24 VDC) 
The OptiFeed PP05 Powder pump operating voltage is provided and 
switched on by the external control unit. Herewith, the equipment is 
switched on by a present operating voltage by this external connection. 
The illuminated LED on the ON key indicates that the OptiFeed PP05 
Powder pump is ready for operation. 

 

Attention: 
If a vibrator is connected, the equipment main switch must be 
switched on and the Power IN 2.1 connection must be occupied! 

 

Note: 
By applying the power supply on Control/PLC 2.4 or operating the 
power switch with connected power supply on Power IN 2.1, de-
pending upon the configuration of the equipment, the LED L1, L3, 
L4 and L5 illuminate for 1 sec! 
More detailed information is found in section "Connection possibili-
ties and controls"! 

Manual switching on and off the conveying pro-
cedure on the pump control unit 
By pressing the Pump key, the conveying procedure will be started in the 
predefined conveying direction (for changing the conveying direction, see 
"OptiFeed PP05 Powder pump - characteristics"). During the conveying 
procedure, the Pump LED illuminates permanently. 

By pressing the Pump key again, the conveying procedure will be termi-
nated. If the after-conveying is activated, the hose is emptied in going-off 
direction of the pump (see also section "Special functions"). The Pump 
LED blinks during the after-conveying, then it expires. 
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Manual switching on and off the rinsing proce-
dure on the pump control unit 
By pressing the Rinsing key, the rinsing procedure will be started. 

By manually rinsing, the Rinsing key LED illuminates during the rinsing 
procedure. 

The procedure is terminated by pressing the Rinsing key again. The 
Rinsing LED expires. 

Note: 
If the "Pumping" or "Rinsing" functions were activated locally on 
the equipment, the rinsing procedure is not affected by external 
signals (switching off, switching functions etc.)! 

External switching on and off the conveying 
procedure 
By external control of the pumping procedure, the Pump display and the 
Keyboard lock display illuminate, this indicates an external operation. 

By switching off the external Pumping signal, the conveying procedure is 
terminated and the hose is emptied in going-off direction of the pump, if 
the after-conveying is activated (see also section "Special functions"). 
The Pump LED blinks during the after-conveying, then it expires. The 
conveying procedure can also be terminated by pressing the Pump key. 
Note: 
The after-conveying time is preset by factory! Therewith, it will be 
ensured that the powder hoses are emptied. The after-conveying 
time can be switched off when conveying distances are short, if the 
conveying distances are long, the after-conveying time can be ex-
tended. For further information, see in section "OptiFeed PP05 
Powder pump - characteristics"! 

External switching on and off the rinsing proce-
dure 
The rinsing procedure is started by the external Rinsing command. The 
Rinsing and Keyboard lock LEDs (external control) are illuminated dur-
ing the rinsing procedure. 

The procedure is terminated when the Rinsing signal is ending. The 
Rinsing LED expires. 

The rinsing procedure can also be terminated by pressing the Rinsing 
key. 

Note: 
The rinsing procedure is intended for the preparation of a manual 
cleaning! In addition, the filter elements will be cleaned! 
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Note: 
If the rinsing procedure - released by an external signal - is inter-
rupted with the "Pump" or "Rinsing key", the "Keyboard lock" LED 
illuminates until the corresponding external signal changes its con-
dition! Only then, another local or external command can be ac-
cepted! 

 

Note: 
In case of a simultaneous apply of the external signals "Pumping" 
and "Cleaning", a pumping in the opposite direction (back-pumping) 
takes place! 
The blowing off direction can be adjusted by parameterization to the 
reverse pumping direction! 

Operation with level sensor 
The LM02 Level sensor is connected by default with an internal delay of 
the pump control unit. This delay can be deactivated (see section "LM02 
Level sensor - delay"). During the delay time, the Pumping and Rinsing 
LEDs are blinking simultaneously. 

External control - summary 
"Pumping", "Level sensor" or 

"System" input "Rinsing" input Function 

0 0  
1 0 Pumping 
0 1 Rinsing 
1 1 Back-pumping 

OptiFeed PP05 Powder pump - shutdown 
Switch off the OptiFeed PP05 Powder pump by pressing the OFF key, or 
by switching off on the external control unit. The LED on the ON key ex-
pires. 

The compressed air supply to the powder pump must also be interrupted! 

 



 V 04/07  

OptiFeed PP05 Powder pump Start-up and operation  •  31 

Setting the suction and conveying parameters 
The parameterization of the OptiFeed PP05 Powder pump takes place 
with two pressure regulators (CONV. AIR and VACUUM). The following 
parameters can be set with the pressure regulators: 

- Suction vacuum for the suction procedure 

- Conveying air for the conveying procedure 

Setting the suction vacuum (VACUUM) 
The desired suction vacuum can be set by adjusting the VACUUM pres-
sure regulator. The presetting by factory is 3 bar. Here are some recom-
mended guide values: 

 
Setting (bar) Height difference (m) 

2 0-1 
3 2 
4 3 

Setting the conveying air (CONV. AIR) 
The conveying air can be set by adjusting the CONV. AIR pressure regu-
lator. The presetting by factory is 3 bar. 

Recommendation: 

- Do not fall below 2 bar, this can lead to cloggings 

- Do not exceed 5 bar, if possible 

 
Setting (bar) Hose length (m) 

2.0 up to 2 
3.0 2-8 
4.0 8-16 
5.0 from 16 

Guide values for the conveying adjustment 

Option Suction 
distance 

Convey-
ing dis-
tance 

Suction vacuum
(VACUUM) 

Conveying air 
(CONV. AIR) 

Powder hose emp-
tying activated 

1 2 m 5 m 2 bar 3 bar yes, recommended 

2 2 m 25 m 2 bar 5 bar yes, recommended 

3 6 m 5 m 4 bar 3 bar yes, recommended 

4 6 m 25 m 4 bar 5 bar yes, recommended 

5 2 m 2 m 2 bar 2 bar not necessary 

 



 V 04/07 

32  •  Start-up and operation OptiFeed PP05 Powder pump 

Procedure monitoring (CHECK) 
The CHECK pressure gauge enables the procedure monitoring. The in-
dicated value remains stable, if the procedures proceed perfectly. If the 
powder hose tends to clogging, then the pressure increases noticeably! 

 

Note: 
By correct functioning, i.e. the OptiFeed PP05 Powder pump is nor-
mally supplied with powder, a pressure peak between 0,3-0,8 bar 
should be generated! 
On pumping process, the pressure may not exceed over 1 bar! 
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Special functions 

Internal settings of the pump control unit 

Miniature switch (DIP Switch) 
The setting values for pump frequency and number of cycles of the af-
ter-conveying can be changed with miniature switches (DIP Switches) 
within the given ranges. 

Setting the pump frequency (both conveying 
tubes) 
The pump control unit must be opened for this adjustment. 

 
Miniature switch A Miniature switch B Frequency (Hz) 

0 0 0,6 
1 0 1,0 
0 1 1,2 
1 1 1,6 

The factory settings are printed in bold 

Setting the after-conveying in cycles (emptying 
the going-off powder hose) 
The pump control unit must be opened for this adjustment. 

 
Miniature switch A Miniature switch B Cycles 

0 0 4 
1 0 8 
0 1 12 
1 1 16 

The factory settings are printed in bold 
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Keyboard lock 
If the keyboard lock is activated by an external control unit, the Remote 
display illuminates constantly. No local operation is possible (not the 
shutdown of the current pumping or rinsing procedure either). 

The keyboard lock is released by applying 24 VDC on pin 5 of Con-
trol/PLC 2.4. 
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Cleaning and maintenance 

Note: 
Regular and conscientious maintenance increases the service life of 
the OptiFeed PP05 Powder pump and ensures a longer, more con-
stant coating quality! 
The parts, which are to be replaced during maintenance work, are 
available as spare parts. These parts will be found in the corre-
sponding spare parts list! 

Cleaning the powder pump (color change) 
For the preparation of a color change, the pump has to be rinsed in con-
veying direction and in suction direction. As described, the rinsing proce-
dure can be started and stopped manually or externally. 

After the powder pump was rinsed in both directions, now the powder 
pump can be blown out and cleaned with a compressed air gun during 
the rinsing procedure in conveying direction. 

The rinsing procedure is to apply with system pressure during the manual 
cleaning, so that the filter elements are also cleaned. Thereby, the color 
change is positively supported. 

Maintenance of the powder pump 
The OptiFeed PP05 Powder pump is designed in such a way, that only a 
minimum maintenance must be carried out. 

Daily maintenance 
Clean the powder pump with a dry cloth and check the connection points 
of the powder hoses. Replace the powder hoses, if necessary. 

Weekly maintenance 
Rinse the powder pump in conveying direction and in suction direction by 
using the rinsing program. Therewith, the filter elements are cleaned and 
possible, unintended powder deposits in the powder pump and in the 
powder hoses are avoided. 
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OptiFeed PP05 Powder pump - maintenance 
plan 
The following components or modules are subject to a maintenance plan: 

Pinch valves 
The service life of the pinch valve hoses amounts to about 5 million duty 
cycles. This means, that after an operating time of 4 months in three-shift 
operation and with a pump frequency of 1 Hz, the pinch valve hose must 
be replaced. 

Attention: 
A worn pinch valve hose, which becomes powder permeable, can 
damage the air valves! 

 

Note: 
The service life of a pinch valve hose amounts to ~5 million cycles 
with 1 Hz pump frequency and continuous use, this corresponds to 
~2777 h! 

Filter elements 
The service life of the filter elements depends on the service duration, the 
powder quality and the quality of the air supply. Basically, it is recom-
mended to replace also the filter elements by changing the pinch valves. 

Maintenance according to maintenance interval 
monitoring 
The OptiFeed PP05 Powder pump indicates an upcoming maintenance 
after approx. 1900 h of operating time. As guide value, following service 
durations are applied: 

- by 1 shift operation - after 360 days (continuous operation) 

- by 3 shift operation - after 120 days (continuous operation) 

Maintenance set 
The wear parts to be replaced during the PP05 Powder pump mainte-
nance are available as maintenance set (see the spare parts list). This 
set contains 2 filter elements, 4 O-rings (Ø 30 mm), 4 O-rings (Ø 42 mm) 
and 4 pinch valve hoses. 
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Changing the filter elements 
Required spare parts - 2 filter elements 40/30 

 1.   2.  

 

 3.   4.  

 

 5.  6.  

 

Note: 
The assembly takes place in reverse order! 

Changing the pinch valves 
Required spare parts - 4 pinch valve hoses NW15 

 1.   2.  

 

loosen/turn 

 
 

 
 
Activate for 3 secs.  
(rinsing procedure) 
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 3.   4.  

 

 5.   6.  

 

 7.   8.  

 

 9.  10.  

 

 

 

 

 

Note:
The compressed air 
hoses must intersect 
once! 

Tighten the screws 
evenly on both sides! 

Soapy water 

PTFE tape

Replace 
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Troubleshooting 

General information 
Error Causes Troubleshooting 
Display "Ready for 
use" on the pump con-
trol unit does not illu-
minate 

Operating voltage is 
missing 
 
 
 
Internal or external fuse 
is defective 

Check the power supply 
(110-240 VAC on con-
nector 2.1 or +24 VDC 
on PIN 1 of connector 
2.4) 
Replace the defective 
fuse 

Powder pump does not 
convey, display 
"Pumping" does not 
illuminate 

Operating signal Pump-
ing on is missing 

Check the control signal 
Check the power supply 
(+24 VDC on PIN 2 of 
connector 2.4 or 110-
240 VAC on System 
input of connector 2.1) 

Powder pump does not 
convey, display 
"Pumping" illuminates 

If the LEDs on the valve 
plugs do not illuminate, 
the pump control unit is 
defective 

Replace the pump con-
trol unit 

Powder pump does not 
convey, display 
"Pumping" illuminates 

If the LEDs on the valve 
plugs illuminate, the 
valve which neverthe-
less does not switch, is 
defectively 

Replace the defective 
valve 
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Error Causes Troubleshooting 
Powder pump does not 
convey 

Compressed air supply 
failed or pressure too 
low 
Fluidization in the suc-
tion in zone does work 
Conveying hose is 
clogged 
 
 
 
 
 
 
 
 
 
 
 
Suction hose is clogged 
 
 
 
 
Suction line is clogged 
 
 
Service life of the pinch 
valve runs off (defective)
 
 
Compressed air hoses 
of the powder chambers 
are not correctly con-
nected 

Check the compressed 
air source (ensure an air 
pressure of 6-8 bar) 
Ensure the fluidization 
 
Change the suction di-
rection, empty the pow-
der hose until 6 m 
length (press the T5 key 
for 5 secs. and LED L5 
blinks) - reset is identi-
cal 
Empty the powder hose 
over 6 m length with 
compressed air or 
manually (Attention - 
powder output in suction 
direction!) 
Run the rinsing program 
in conveying and in suc-
tion direction (Attention 
- powder output in suc-
tion direction!) 
Check the suction line, 
clean, ensure sealed 
transitions 
Change the pinch valve, 
check the pneumatic 
system for defects and 
replace, if necessary 
Compressed air hoses 
of the powder chambers 
must crossover once 
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Error Causes Troubleshooting 
Powder pump conveys 
irregularly or too little 
powder 

Scratch development in 
the powder container 
 
 
Filter elements tend to 
clogging 
 
 
Suction vacuum set in-
correctly 
 
 
Conveying air set incor-
rectly 
 
 
Powder hoses tend to 
clogging due to sinter-
ings 
The gaskets in the pow-
der chambers are defec-
tive 
Oil or water in the sys-
tem 
 
 
Suction line and its tran-
sition to the powder 
hose is leaking 
Discharges influence the 
control unit negatively 
Filter elements are 
completely clogged 

Prevent scratch devel-
opment by better fluidi-
zation or vibration, if 
possible 
Run the rinsing program 
in conveying and in suc-
tion direction, replace 
the filter elements 
Set correctly the suction 
vacuum (see "Setting 
the suction and convey-
ing parameters" 
Set correctly the con-
veying air (see "Setting 
the suction and convey-
ing parameters" 
Clean or replace the 
powder hoses 
 
Check the seating or the 
presence of the two O-
rings 
Ensure that oil or water 
will be separated before 
entering into the powder 
pump 
Verify, check the gasket 
 
 
Check the grounding of 
the powder pump 
Run the rinsing program 
in conveying and in suc-
tion direction, replace 
the filter elements 

Too strong dust gen-
eration on the powder 
hose exit 

Conveying air is too high Reduce gradually the 
conveying air. 
Attention - if the con-
veying air is too low, a 
clogging in the powder 
hose can occur 

Powder pump does not 
run the rinsing pro-
gram, equipment indi-
cates ready status 

Operating signal Rins-
ing procedure is miss-
ing 

Check control signal 
(+24 VDC on PIN 3 of 
connector 2.4) 

Equipment is pumping 
in wrong direction 

Equipment is not cor-
rectly parameterized 

Parameterize correctly 
the conveying direction 
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Error Causes Troubleshooting 
Equipment is pumping 
in wrong direction by 
external control 

Pumping and Cleaning 
signals are not released 
at the same time 

Check the Pumping 
and Cleaning signals 
(+24 VDC on PIN 2 and 
PIN 3 of connector 2.4) 

Wrong blowing off di-
rection 

Equipment is not cor-
rectly parameterized 

Parameterize correctly 
the blowing off direction 

No after-conveying Equipment is not cor-
rectly parameterized 

Activate the after-
conveying with parame-
terization 

Wrong delay time by 
level sensor operation 

Equipment is not cor-
rectly parameterized 

Parameterize correctly 
the delay time 

Equipment cannot be 
operated by the keys 

Keyboard lock activated Check the control signal 
of the keyboard lock 
(+24 VDC on PIN 6 of 
connector 2.4) 
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Schematic diagrams 

OptiFeed PP05 - block diagram 
 

 
OptiFeed PP05 - block diagram 
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OptiFeed PP05 - pneumatic diagram 
 

 
OptiFeed PP05 - pneumatic diagram 

1.0 Solenoid valve, 3/2 way NC, main valve 4.0 Solenoid valve, 3/2 way NC, cleaning 
2.0 Solenoid valve, 4/2 way 24V, conv. air/suction air 
3.0 Solenoid valve, 4/2 way 24V, pinch valve 

5.0 Solenoid valve, 3/2 way NC, vacuum suction 
nozzle 
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Spare parts list 

Ordering spare parts 
When ordering spare parts for powder coating equipment, please indicate 
the following specifications: 

- Type and serial number of your powder coating equipment 

- Order number, quantity and description of each spare part 

 

Example: 

- Type OptiFeed PP05 Powder pump, 
Serial number 1234 5678 

- Order no. 203 386, 1 piece, Clamp - Ø 18/15 mm 

 

When ordering cable or hose material, the required length must also be 
given. The spare part numbers of this yard/meter ware is always marked 
with an *. 

The wear parts are always marked with a #. 

All dimensions of plastic hoses are specified with the external and inter-
nal diameter: 

Example: 

Ø 8/6 mm, 8 mm outside diameter (o/d) / 6 mm inside diameter (i/d) 

 

 

WARNING! 
Only original ITW-Gema spare parts should be used, because the 
hazardous location approval will be preserved that way! The use of 
spare parts from other manufacturers will invalidate the ITW Gema 
guarantee conditions! 
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OptiFeed PP05 Powder pump - pneumatic group 
 OptiFeed PP05 Powder pump - complete, with parts set, without powder hose 1003 122

 Pneumatic group - complete 1003 051

1 Pressure regulator 1003 291

2 Pressure gauge - 0-6 bar 1003 300

3 Hexagon nut 1003 292

4 3/2-way valve 1003 294

5 4/2-way valve 1003 293

6 Vacuum suction nozzle 1003 296

7 Check valve 1003 298

8 Mounting bracket 1003 295

9 Compressed air distributor - 6P 1002 693

10 Silencer 1003 299

11 Silencer - 1/4"a 252 115

12 Schott lead-through connection - Ø 8/8 mm 253 880

13 Plug - Ø 8 mm 238 023

14 Bezel - A=1,4 mm 404 497

15 Pressure sensor holder 1004 341
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OptiFeed PP05 Powder pump - pneumatic group 
 

OptiFeed PP05 Powder pump - pneumatic group 

 

 
OptiFeed PP05 Powder pump - front view 
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OptiFeed PP05 Powder pump - pump control unit 
 Pump control unit - complete 1003 091

1 Mains cable (Schuko) 382 485

 Mains cable (CH) 382 493

 Mains cable (USA) 382 507

 Mains cable (GB) 382 515

 Mains cable (AUS) 382 523

 Mains cable - 4 pins, for using a PLC 390 119

 PLC connecting cable - L=5 m (not shown) 1003 651

2 Protection cap 1003 372

3 Protection cap for connector socket 206 474

4 Protection cap for plug 206 458

5 Fuse - 2 AT 221 872

6 PP05 power pack connection 1003 371

7 Locknut - M3 262 498

8 Washer - Ø 3.2/7x0.5 mm 201 944

9 Spacer sleeve - Ø 3.2/6x0.6 mm, plastic 1000 590

10 Countersunk-head screw - M3x16 mm 263 419

11 OptiFeed PP05 front foil 1003 113

12 OptiFeed PP05 electronic board 1003 093

13 Power pack - 100-240 VAC / 24 VDC 1003 100

14 Socket cable - L=0.7 m 1003 297

15 Grounding cable - complete, L=5m (not shown) 301 140

16 OptiFeed PP05 short instruction (not shown) 1003 574

 Connection cable for LM02 Level sensor - L=6 m (not shown) 1003 229
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OptiFeed PP05 Powder pump - pump control unit 
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OptiFeed PP05 Powder pump - powder chamber 
 Powder chamber - 40/30 mm, complete (pos. 1-13) 1003 007

1 Tube - 40/30 mm 1003 004

2 Filter element - 40/30 mm 1002 876#

3 Cone connection - 40/30 mm 1003 005

4 Threaded sleeve - M56x3 mm 1003 006

5 O-ring - Ø 30x3 mm, FKM75 1003 534#

6 O-ring - Ø 42x3 mm, FKM75 1003 533#

 Pinch valve - NW15, complete (pos. 8, 9, 10 and 11) 1003 304

8 Pinch valve body - NW15 1003 549

9 Pinch valve cover - NW15 1003 550

10 Pinch valve hose - NW15 1003 548#

11 PT-screw 1003 558

12 Elbow joint - 1/4", Ø 8 mm 254 029

13 Screw-in nipple - 1/4", Ø 8 mm 265 136

14 Y-piece - complete with hose connections Ø 15 mm (pos. 15 and 16) 1003 302

15 Y-piece 1003 303

16 Hose connection - Ø 15 mm 1003 301

17 Hose clamp -17-25 mm 223 085

18 Powder hose - Ø 16/23 mm, L=100 mm 1004 371

19 T-piece - Ø 8 mm 230 987

20 Compressed air hose - Ø 8/6 mm 103 500*

21 Y-piece - complete with hose connection Ø 12 mm (pos. 16 and 22) 1004 346

22 Hose connection - Ø 12 mm 1003 308

 Powder hose suction side - Ø 12/18 mm (not shown) 1001 674

 Powder hose transport side - Ø 16/21 mm (not shown) 1003 307

 Maintenance set for PP05 Powder pump (not shown) 1003 947

* Please indicate length 

# Wearing part 
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