Bowker Machinery Ltd
Information Booklet for Gas Fired Powder Curing Oven

Revision 2 – February 2017
Bowker Machinery Ltd
Unit 29
Dinting Vale Business Park
Glossop
Derbyshire
SK13 6LG
T: 01457 868888
E: tony_bowkermachinery@hotmail.com
W: www.ukpowdercoating.com

Table of Contents:

Page

Contents

2–9

Declarations of Conformity

10 – 11

Installation notes

12

Notes regarding ftting Flue Pipes

13

Information on Gas Meters

14

Safety Instruction

15 – 16

Operating Instructions

17 – 26

Technical and Schematic

27

Auxiliary Air Pressure Safety Circuit
Schematic

28 – 32

General Notes on Powder Coating

33 – 34

Guide to Emissions

1

EC Declaration of Conformity

We declare that unit serial no:
Conforms to:
BSEN746-2:2010
European standard EN746-2:2010
Low voltage directive 2006/95/EC
Gas appliance directive 90/396/EEC
EMC directive 2004/108/EC and Electromagnetic Compatibility Regulations SI2006
No.341
Signed:

Anthony Bowker
Director
Bowker Machinery Ltd
Unit 29
Dinting Vale Business Park
Glossop
Derbyshire
SK13 6LG
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Declaration of Conformity Counterpart Letter

Manufacturer: Bowker Machinery Ltd
Machine or Item of Equipment: Powder Cure Oven
Serial No:
Complies with current European legislation EN 746-2:2010
Complies with British Standard 'Industrial thermo processing equipment' BSEN746-2:2010
Low voltage directive 2006/95/EC
Gas appliance directive 90/396/EEC
EMC directive 2004/108/EC and Electromagnetic Compatibility Regulations SI2006
No.341
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Form MME

The following work has been carried out by Bowker Machinery Limited to ensure that
products supplied comply with the The Supply of Machinery (Safety) (Amendment)
Regulations 2008 as amended by the The Supply of Machinery (Safety) (Amendment)
Regulations 2011, and are in compliance with current CE legislation.
The Powder Cure Oven designed and built by Bowker Machinery Limited adopts the
following safety features:
The gas burner is bought as a “package” burner with CE markings to verify compliance.
Within the package is a “Dungs” gas valve with a separate CE certifcate of conformity.
Manufacturer instructions are provided for both products.
A study of BSEN 746-2 (2010) has been carried out and all relevant safety precautions
have been followed.
An explosion relief panel larger than minimum requirements is built into the roof of all
ovens.
Internal safety lock release mechanism is built into every oven larger than one meter
cubed and tested prior to dispatch.
Structural tests are carried out on the roof and the stability of the heat exchange during
design and build.
Every effort is taken to obtain relevant CE markings for all products used in manufacture.
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Terms and Conditions relating to the installation of Powder Coating
Equipment
1. The site area must be clear and have a level concrete foor.
2. Access by fork lift truck must be possible.
3. A fork lift truck must be available during the building process.
An Autowash will require either 1 large 4 tonne truck or 2 small 2 tonne trucks.
4. An electrical supply of 3 phase and neutral must be provided and terminate in an
isolating switch that is within 3 meters of the installation.
Capacity as follows:
Ovens up to 6 Mrts = 1 x 3Kw motor
Ovens over 6 Mrts = 2 x 3Kw motors
Spray booths up to 2 Mrts wide = 1 x 5.5Kw motors
Spray booths 3 Mrts wide = 2 x 5.5Kw motors
Autowash machines will vary, please enquire
5. In the case of Natural Gas a gas supply with a dynamic pressure of 21m. Bar and a
fow rate of 20m3 must be available. If propane is supplied from an outside tank, a
low pressure regulator must be ftted onto the termination of the pipe run and ftted
to the outside wall. This must be suitably sized to supply a dynamic pressure of
32m. Bar. If 47kg bottles are to be used the high pressure and low pressure
regulators will be supplied by ourselves but the secure housing of the bottles is the
responsibility of the customer. 2 bottles in tandem are suitable for ovens up to 4
Mrts, 4 bottles for sizes greater than 4 Mrts.
The gas supply must terminate in an isolating valve that is in an accessible
position and can be accessed quickly in the event of an emergency. The valve
must be compliance with BB EN T46 and be switched off after every shift.
It is the customers responsibility to have the gas supply installed and connected.
6. Exhaust Flue
The fue on the oven is driven from the fan that is integral to the burner box, this is
100mm in diameter. In standard confguration with the burner box situated in the
oven roof a single skin fue is suitable. If the burner box is situated at ground level a
double skin fue pipe must be ftted or alternatively a barrier ftted to prevent
burning. A secondary fue spigot is attached to the oven roof. A second fue can be
attached to the valve on the roof of the oven. This will assist in removing general
powder fumes. The supply and ftting of the fues is the customers responsibility.
7. Ventilation
It is important to understand that all powder coating and general process ovens are
direct fred, not indirect fred as in, for example, a boiler. The removal of fumes
therefore relies on good ventilation rather than bleeding a portion of the hot ait to
atmosphere. General fumes are vented via an exhaust spigot attached to the oven.
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It is important that a wall or roof fan is ftted of a suitable size. Advise can be given,
but it is the customer's responsibility to ensure suitable ventilation is supplied and
ftted in the area the oven will be installed. An air change fo 15/20 times per hour is
required.

Notes regarding ftting fue ducts
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Powder coating ovens are direct fred, unlike a boiler that is indirect fred. So the fue
extraction arrangements have to be as follows:
There are two fues: one direct from the burner box, which is 100mm in diameter and
driven by a fan; the second fue is connected to the roof of the oven and is 250mm in
diameter, this fue relies on convection. See Fig 1.
If the ducting passes through a wall rather than the roof, 45° bends must be used rather
than 90°. See Fig 2.
The fue ducts can only remove a proportion of the products of combustion so adequate
ventilation is required. This can only be achieved by the use of suitably sized and
positioned wall fans.
Page 33 of this booklet offers advice on the number if of air changes per hour that are
required.
It is important that the oven is serviced at regular 12 month intervals and emissions
monitored.

Information on Gas Meters
Below is a list of some different sizes of meters.
If you have a meter installed check the number (column under size) and relay the letter and
number.
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Also check with your supplier the inlet pressure and fow rate.
In this company's experience having a supply change can be extremely expensive. L.P.G.
Gas, either bottled or in tank storage can be a very viable option.

Safety Instructions For Gas Fired Powder Coating Ovens

1. Switch off the gas and electric isolator at the end of each shift.
2. Do not store any fammable or pressurised goods in close proximity to the oven.

13

3. Do not store any goods on top of the oven.
4. Keep the oven walls and foor clean and do not allow a build up of paint or powder
to occur.
5. Wear protective clothing and insulated gloves when using the oven.
6. Never spray paint or powder spray inside the oven.
7. A suitable fre extinguisher must be kept in the work area.
8. Always maintain adequate ventilation and check fue pipes and extractor fans on a
regular basis.
9. Ensure the oven is serviced at the following intervals:
- Light work (approx. 20 hours per week): 1 year
- Heavy work (approx. 40 hours per week): 6 months
The service must be carried out by a competent engineer, preferably by the manufacturer,
and address the following:
•
•
•
•
•
•

CO levels within the work room
Gas pressure at the burner
Integrity of gas pipework
Condition of the burner box and recirculation fan
New fame failure probes must be ftted
The internal safety release mechanism must be tested

IMPORTANT
No further maintenance is required.
Any fault must be reported to the manufacturer.

Operating Instructions for Gas Fired Powder Coating Ovens
1. Select the desired temperature by ressing 'SET' on the PIXSYS controller then
moving either the 'UP' or 'DOWN' button to select the required set point.
2. Set the cure time and run down time according to the parameters as follows:
1. Press 'ESC' until the screen shows:
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STOP
PROGRAM
SET UP
NETWORK
DIAGNOSTIC
2. Move cursor to 'PROGRAM'
3. Press 'OK'
4. Move cursor to 'SET PARAM'
5. Press 'OK'
6. Move cursor to B13 for cure time and B3 for run time
7. Press 'OK'
8. The number will now fash, alter to required time
9. Press 'OK' and the number will now be set
Recommended settings:
B13 - Cure time: 15 minutes
B3 - Run Time down time: 5 minutes
(Ignore the other numbers, B2 – B12 and B17 – B18 never require adjustment
and should all be set to 01-01 sec.
Take care not to alter M-H-S (Minutes-Hours-Seconds)
If switched to 'Manual':
1. The oven reaches the set point then modulates around it until the red button
is pressed.
2. The burner will now switch off and the run down time will start (B3), after
which the plant will shut down.

If switched to 'Auto':
1. The oven will reach the set point and then the cure time will start (B13), the
time light will illuminate and the elapsed time will be displayed on the logo
screen.
2. After the time has expired the time light will go off and the fnish light will
illuminate.The fans will remain on for the duration of the run down period
15

(B3), and then the plant will shut down.
General
The air fow louvres may require adjustment at some time – move the louvres up or down
to equalise the air fow within the oven.
Do not place components within 200mm of the discharge louvres (possibility of
scorching).
At the end of the shift turn off the Gas and Electricity supplies at the isolator.
Check that the oven is empty.
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Schematic 1.13 – Air Pressure Failure Devices

Routine examination of the circuit will be carried out as part of the service.
Our Powder Coating Ovens must be serviced within the recommended intervals.

Notes on Powder Coating
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The following notes are designed to help overcome some of the problems that can be
encountered in powder coating, especially the coating of alloy wheels.
Scorching
The most frequent question we are asked is: “How quickly can the oven reach full
temperature?” - Although speed of operation is important, fast heat up time can easily lead
to scorching and bad results.
Fig 1 describes the stages that the powder passes through on its way to being fnally
cured. It should be notde that the time between melting and cross-linking is critical and
enough time allowed for the powder to de-gas and to fow into a smooth surface before
cross-linking starts. Otherwise small pimples are made as the gas escapes, these can be
mistaken for dirt. A rough orange peel effect can also occur.
Fig 1

Heat Distribution
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Fig 2 shows how heat is generated in the burner box of a gas oven and circulated
throughout the oven. The heat is pumped via a high volume centrifugal fan. The heat
entering the oven must be considerably higher than the desired set point. When the sensor
reaches the set point temperature, it will then maintain the oven at this temperature. Air at
different temperatures do mix throughout the body of the oven helped by the fow from the
powerful fan but it must be emphasised that isn't an immediate process. Care and
experience are required to minimize the dangers outlined in Fig 1.
For example, if positioned incorrectly an alloy wheel will soak up heat much quicker than
the sensor that controls the oven, this can lead to a situation where, by the time the set
point is reached, the wheel will be scorched.
The use of trolleys to hold the wheels can lead to difculties and overhead conveyors are
preferable.
Fig 2

It can be seen from this drawing that if placed incorrectly the wheels can soak up heat
quicker than the heat sensor. Depending on the severity of the heat up process the results
may be scorching or pimples that can be mistaken for dirt and orange peel effect.

Heat Control
In some processes additional heat control is required.
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Fig 3 shows one example; a large iron casting is required to be stoved at 200°C, to enable
this to be done accurately a separate temperature sensor is attached to the casting, this
controls the oven time control. The sensor attached to the oven wall controls the oven
temperature, which is set to 200°C. The casting will lag considerably but when 200°C is
reached, the time will then commence.
A process whereby an extremely smooth and high quality of fnish is required may
necessitate the use of a temperature ramp. The oven will reach 100°C and then hold at this
temperature for sufcient time to allow the powder paint to run smoothly and de-gas fully
before rising to 180°C for curing to take place.
The cycle time is obviously longer and fuel consumption higher but the results can be
noticeably superior.
Fig 3

General Tips
Powder melts at around 100°C
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Powder de-gasses at around 100°C – 130°C
Cross-linking starts at around 130°C
The degassing period must be sufciently long to allow full de-gassing to take place,
otherwise small marks will appear. This has the appearance of dirt in the powder coating.
The powder must also have time to run smoothly before cross linking occurs, otherwise an
'orange peel' effect will take place. Some modern powders are 'low bake' types and this
can exacerbate these problems.
In practise most curing problems can be solved by lowering the temperature and
lengthening the cure time.

Infra-red Temperature Sensors
Professional models made by companies such as Fluke or Raydot are supplied in a kit
along with a special conductive masking tape and calibration chart.
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When the masking tape, which is make black in colour, is applied to the surfaces to be
tested it provides surfaces with an equal emissivity value. The device then has to be
adjusted to the distance to be measured and calibrated to the light setting.
The emissivity valve comprises of various factors; including refectivity, surface
contamination, absorption properties, chemical composition, etc. and varies even in the
same material. A copper pipe for example, will have a different emissivity value as it
wends its way through a building.
The strength of the returning signal weakens over distance as the refective spot becomes
larger and the device has to be adjusted accordingly.
The result from inexpensive hand held models are not reliable and cannot be taken as
accurate.

Guide to Air Changes in the Working Area

The tables below show the number of air changes per hour (Number of Renewals per Hour
– NR/h) that are required depending on the usage of the premises.
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It is advisable however, to carry out a more detailed study in each individual case.

Industrial Premises

NR/h

Toxic atmosphere

30 – 60

Goods warehouse

3–6

Foundry

20 – 30

Industrial laundry

15 – 30

Machine room

20 – 30

Workshop (general)

8 – 10

Workshop with furnace

30 – 60

Machine workshop

5 – 10

Paint workshop

30 – 60

Welding workshop

15 – 30

Dry Cleaner's

20 – 30

Service Sector and Premises

NR/h

Classroom

2–4

Bank

3–4

Bar – cafe

10 – 12

Library

3–5

Cinema – theatre

10 – 15

Industrial kitchen

15 – 30

Canteen dining hall

5 – 10

Important Notes on Measuring Carbon Monoxide Levels

It must be realised that this oven is direct fred, this means that the products of
combustion cannot be directly vented to atmosphere as would be the case with an indirect
fred boiler. The testing methods are therefore different than those used for a boiler or a
sealed system.
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Readings must be taken in the immediate working area.
It is important that a suitably sized wall or roof fan with a capacity of 20/25 room air
changes per hour is installed.
If regular servicing is not undertaken it is advised that the user purchases a meter and
carries out regular checks.
Below is a list of permitted levels, oil, grease and paint etc. are all capable of producing
high levels of CO, for example if cigarette smoke is in the immediate vicinity it can produce
a high level reading 300ppm.
Cleanliness and ventilation are essential.
CO Levels and it's Effect
ppm (parts per
million)

Symptoms and Applicable Standards

0–1

Normal background levels

9

Maximum indoor air quality level: Maximum allowable concentration per
ASHRAE Residential standards 62-1989 for living areas.

25

Maximum limit 8 hrs of continuous exposure per California OSHA
workplace standards
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Maximum 8hrs average exposure level per US OSHA workplace standards

50

Maximum concentration for continuous exposure in any 8 hrs average level
per OSHA standards

100

Remove employees from enclosed space if the C) concentration exceeds
100 ppm per OSHA exposure limit

200

Mild headache, fatigue, nausea and dizziness within 2 – 3 hours

400

Frontal headache, life threatening after 3 hours. Maximum concentration in
fue gas per the US EPA and AGA standards

800

Dizziness, nausea, convulsions, death within 2 – 3 hours

1600

Nausea with 20 minutes, death within 2 – 3 hours
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