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KNOW YOUR PROTECH EQUIPMENT

READ THIS MANUAL BEFORE OPERATING YOUR INFRA-RED OVEN

Your PFS Infra Red Curing System should provide many years of trouble
free service.  This manual will help you understand its operation, know how
to achieve top performance and know how to successfully maintain it.  For
your information, the quick reference guide below details the information for
replacement parts,  reference numbers and the model and serial  number
required to obtain assistance.

If you require assistance please call on the number at the bottom of the
page and have this document available for reference.

Quick Reference Guide

Customer
Order Number
Warranty start date 
Model Number / Description
Contract Number
Fan Type 380 Centrifugal M.V
Serial Number
Design Extract Volume 4000 CFM - (1.89  m3s)
Motor Rating 4kw TEFC
Electrical supply 415/3/50
Full Load Amps 28 AMPS

Safety First:
Before attempting to service any parts of your PFS INFRA-RED OVEN, we
strongly recommend that only competent personnel carry out modifications
or  servicing.   Always  ensure  that  the  OVEN  is  fully  isolated  from  any
electrical  supply  and  that  this  is  “LOCKED  OFF”  before  attempting  any
maintenance work.   Never  leave the  OVEN without  all  guards  secured.
Ensure all  personnel  work to current legislation including the wearing of
personal  protective  equipment  when  performing  any  task.   Before
attempting any work  ensure the personnel carrying out the task have read
and understand the relevant section of this manual.

Thank you for choosing PFS Ltd. equipment.
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INTRODUCTION

Thank you for selecting a PFS Ltd Catalytic Infra-Red oven to assist you
with your finishing needs.  

We trust in purchasing our product you have recognised our commitment
to  continually  offer  finishing  equipment  and  plant  engineered  to  each
finishing need whilst maintaining the highest standards of manufacture.

Our range of ovens are designed to fit in with the needs of small finishing
operations through to being an integral part of a larger finishing facility.

PFS ovens are designed to provide a fast, efficient drying/curing system
for  both  solvent  and  water  based  coatings  on  almost  every  type  of
substrate.  

The oven works by catalytic gas infra-red energy, which converts natural
gas and oxygen to infra-red medium/long wave energy. Air is recirculated
around the product in the oven to ensure removal of any solvent and to
even  out  temperatures  on  the  products.  Air  is  also  extracted  out  to
atmosphere to ensure even temperature control when the system is in its
standby mode.  The extracted air is replaced by air outside the oven via a
roof mounted replaceable filter. 

The purchaser shall comply with the instructions and information of this
publication, and it is strongly advised that all personnel associated with the
equipment be made familiar with the information contained herein.

It  is  essential  that  the  personnel  engaged  on  the  maintenance,
modification and any component replacement of this equipment are both
competent and experienced in their field, and that they comply with the
relevant statutory requirements and regulations including the provisions of
the Health & Safety at  work act  1974,  and any amendments that  may
become legal requirements.
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Health and Safety Notes

1 Spraying  of  coating  materials  may  have  health  implications  of
varying degrees.  It is essential that the Health and Safety data of
any material to be used be studied and understood, and then any
necessary  precautions  taken.  The  harmful  properties  of  some
materials and the way they are applied may not be immediate and
as  such  long  term aspects  must  be  considered.  Respiratory  and
other  personal  protective  equipment  may  be  required  and  if
recommended they must be used.

2 Fire  is  a  major  risk  with  many  coatings  during  their  application,
drying, handling and cleaning of equipment and as such must be
considered  then  relevant  precautions  taken  (the  way  a  coating,
thinning or cleaning agent is stored must also be assessed for risk).
Personnel  operating  the  equipment,  and  those  in  the  adjoining
areas, should be made aware of fire risks how to avoid a fire and the
procedures on the outbreak of fire (and any other Health and Safety
aspects).

3 Do not allow dust etc. to build up on walls or floors.  Any spillage
should be cleared up immediately and any articles such as rags etc.
used during the process disposed of safely.

4 .Disposal  of  filters  should  be  carried  out  in  accordance  with  all
current Health and Safety legislation and local authority guidelines.

5 Electrical work must only be carried out by competent personnel.

6 SMOKING SHOULD NOT BE ALLOWED INSIDE AN OVEN OR
AROUND ITS PERIMETER!

7 Filters must be changed on a regular basis to ensure the minimal
restriction to airflow in and from the oven.

8 We recommend that all companies involved in product finishing are
familiar  with  “The Spraying of  Flammable Liquids” -  HSG178 and
any legislation covering their particular finishing process.
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Operation of Your Infra-Red Oven 
Before operating your oven;

1. Ensure that the oven is empty before starting up (at the start of a  
shift)

2. Ensure that the system is sound (visual  check of  damage to gas
pipework, electrical system etc.). Do not use the oven if any part of it
requires attention or is in a state of disrepair.

3. Sources of ignition such as welding, grinding (all hot work items) etc.
must not be carried out within an area where sparks created may 
travel to within 2m of the oven.

4. Wear  any  personal  protective  equipment  that  is  required  when  
working with the particular coating to be used.

5. Wear Hearing protection if required.

Operation of the oven;
1. Turn on the Electrical control panel at the Isolator (orange power 

on light will illuminate). 
2. Turn heaters switch to On
3. Pre  Heat will  show  orange, once  the  system  has  pre-heated  

(approximately 20-30 minutes dependant on ambient temperature in 
the area) the full heat and gas lights will turn Green. 

4. Press On start on Recirculation fan control.
5. When the oven has finished its starting procedures the oven will  

then go to either standby or full heat dependant on the position of  
the switch this and the oven is ready to use.

6. Load the product into the oven (do not place anything within  
600mm of the side walls of the oven) close both sets of doors.

7. Press the oven process timer on to start timer count down and the 
oven will go to its operating temperature and start the drying/curing 
process.

8. At the end of the set time the system will  Sound/Flash the alarm 
signal and revert to its  Standby settings,  Mute  the alarm in the 
Settings mode, and Reset the timer ready for the next session

8. Temperatures and timings  can be altered on the dial of the timer  
(only by a authorised person).

Stopping the Oven;
1. Turn the heater On switch to Off – let the oven circulation fan 

run for 5 minutes- then turn off.
2. Turn off the control panel isolator switch.
3. Open some or all of the oven doors to aid cooling down the oven.
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Periodic Maintenance and Good
Housekeeping

It is essential to the correct running of your oven that it is maintained daily
in a manner to reduce risk from fire and health and safety issues relating
to hot areas. The main issue of concern during normal working periods is
the cleanliness of the oven.  An untidy/dirty oven is a potential fire hazard
due to the characteristics of  many coatings/paints and their  thinning or
cleaning agents.  We recommend the following procedures to maintain a
safe working environment.
Daily
1 Ensure any hazard and no smoking signs are maintained in good

order and not covered or removed. Any deviation from this should be
reported to a supervisor.

2 Do not obstruct any escape routes.
3 Do not leave rags or paper in the oven.  A suitable container should

be available for their disposal and emptied regularly.
4 Check filters are clean and change if necessary.  Filters should be

disposed of safely.  Disposal of filters should be done in accordance
with  all  current  health  and  safety  legislation  and  local  authority
guidelines.

5 Clean up any spillage immediately and dispose of soiled rags safely.
6 Do not leave or store containers of paint/thinners/cleaning agent etc.

inside the oven.  Store them in a cabinet in accordance with current
legislation.

7 Never  take  or  fix  electrical  appliances  into  an  oven  unless  they
comply with zone 1 classification.  Normal electrical equipment such
as electric/battery drills etc. and inspection lights do not comply with
this standard.

Weekly
As daily including;
1 Remove any dust etc.  and dispose of safely in accordance with the

regulations relevant to the materials likely to be contained within it.
2 Visually inspect the oven internal  and external  surfaces, gas pipe

work, emitter face, emitter guards and doors  and report any damage
to your supervisor.

Monthly
1 Clean internal  stainless surfaces with  a clean duster  or  suitable  

stainless steel cleaner. 
2 Clean external surfaces of the oven with a soft brush or vacuum  

cleaner.
3 With the oven empty, run the oven at full heat (alter the heat setting
in the settings panel to maximum (i.e. 100%), set the process timer for 
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at least 30 minutes and close all doors. This will clean the faces of 
the catalytic emitters. 
DO NOT USE VACUUM CLEANER OR USE AN AIR LINE INSIDE 

THE OVEN.
4 Re-set the oven timer and temperature settings to normal use in the 

settings panel.

If at any time during operation, the oven seems below standard 
then stop using the oven and report to your supervisor.

General Maintenance
Filter changing
To change the filter:

1. Turn off the oven and let it cool down.
2. Access to the filter is from above the oven roof at the far end of the

oven. Gently release the filter from its retaining clips  (all sides).
3. Remove the  box  filter  and  replace  with  a  new filter,  ensuring  all

retaining clips are secure.

Filter size: 24”x 24”x 2 
Part number: PP24242NOM

Keep all areas tidy and floors clear.

Carry out full heat clean on oven (see notes) –  At least every  4 
weeks.

Clean internal stainless steel surfaces with either a clean lint free  
cloth or  with  suitable  stainless  steel  cleaner.  (Recommended  at  
least every 4 weeks) this will assist the efficiency of the oven.

Check doors and hinges (adjust if necessary)  - Monthly.

Check  soundness of  the structure  (guards,  bolts  etc.)  -  every  6  
months.

Check  fan  belts  and  adjust  if  necessary  (see  notes)  –  every  6  
months.

Yearly: Full oven service required this includes electrical controls,  
gas train,  gas catalytic emitters, extract duct and control damper  
etc., please arrange with our service department.
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MAINTENANCE NOTES FOR FANS

GENERAL OPERATING INSTRUCTIONS
FOR CENTRIFUGAL & BELT DRIVEN

FANS

***Always isolate the electrical supply before working on any
fans***

Belt Driven Fans only:
Monthly: Check belt tension. This is adjusted using the nuts supporting

the motor mounting plate. Care must be taken to ensure that
the belts remain in line with the pulleys.  Access to the belts is
gained by removing the belt guard (4 screws).  

After the first month of running the motor pulley taper-lock and
the fan pulley taper-lock should be checked for security.  After
this the taper locks will require no further maintenance unless
disturbed for overhaul.  Access to the motor pulley taper-lock is
gained by removing the belt  guard and the fan pulley  after
removing the cover plate.

Quarterly: Carry out the work listed above and in addition clean any paint
or solid deposits from the impeller blades and the fan casing.

Yearly: Carry out the monthly and quarterly schedule as above but in
addition: 

Inspect bearings for wear/play and replace as necessary. 

Check  Vee  belts  for  damage  or  wear  and  replace  as
necessary. 

Check current draw on motor when fan is in use.  Compare
with value of reading with full  load current as shown on the
motor plate.  If the actual reading is in excess of the full load
current as stated on the data plate there could be a fault on the
motor.  

Check the security of the electrical terminals.
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MAINTENANCE NOTES FOR FANS

BELT DRIVEN FANS ONLY:
Belt adjustments and replacements.

Raising the motor on its mounting plate tensions the Vee belts.  Slacken
the top four M12 nuts and raise the plate by adjusting the four M12 nuts
beneath the plate.  Ensure that the plate remains parallel to the angle
mounting bars.  When the correct belt tension is achieved, secure the
plate by tightening the top four M12 nuts.

To remove the belts, lower the motor mounting plate until the belt can be
removed from the pulley.
When  carrying  out  Vee  belt  adjustments  or  replacements  it  will  be
necessary to remove the top belt guard.   See Tensioning Instructions on
Page 10.

Fan Blade Removal/Replacement.

Remove the cap screw and washer in the middle of the fan.  At the back of
the fan on the centre boss there are two grub screws.  These must be
slackened before attempting to pull the fan from the shaft.
Re-assembly is the reversal of the above procedure but you must ensure
that the key-way is correctly located and that the grub screws and cap
screws are fully tightened.
Avoid hammering the fan with excessive force - this will end load the
bearings and lead to a premature failure.

Bearing House Removal

Remove the fan as outlined above.
Remove the cover plate at the back of the bearing housing (4 screws).
Remove the Vee belts.

Remove  the  taper-lock  pulley  by  undoing  the  two  grub  screws  and
inserting one into the hole at 90 degrees.
Tighten fully and this will push the pulley away from the taper-lock bush.
The bush and the key-way can now be removed followed by the pulley.
Undo the four M8 sets and nuts securing the bearing housing to the fan
case.
Re-assembly is the reversal of the above procedure.
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Always ensure that the fan shaft is central in the fan housing.
Bearings are sealed for life and require no periodic maintenance. 
If and when excessive play and or roughness is noticed in the bearings
that must be replaced.
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MAINTENANCE NOTES FOR FANS
FAN BELT TENSIONING INSTRUCTIONS

Always Isolate electrical supply to the fan before working on the
fan.

The high performance and efficiency of
precision  built  belts  requires  correct
tension.   We  recommend  using  the
Fenner Belt Tension Indicator.

BELT  TENSION
RECOMMENDATIONS
The Drive belts are correctly tensioned
in  our  works,  however  the  following
tensioning  schedule  should  be
followed:-

1) Tension should be checked before
the fan is first commissioned
2) Tension  to  be  checked  after  Fan
has operated  under  load  for  30
minutes.
3) Re-check  tension  at  3  monthly  

intervals

Method  of  Belt  tensioning  using
Fenner Belt Tension Indicator
1 Calculate the deflection distance in  

mm on a basis of 16mm per metre 
span.
Centre  distance  (m)  x  16  =

Deflection (mm)
2 Set  the  lower  marking ring  at  the  

deflection distance in  mm on
the lower scale
3 Set  the  upper  marker  ring  against

the bottom edge  of  the  top
tube.

4 Place  the  belt  tensioning  indicator
on top  of  the  belt  at  the  centre  of
span,  and  apply  a  force  at  right
angles  to  the  belt  deflecting  it  to  

the  point  where  the  lower
marking ring is level with the top of
the adjacent belt.*

5 Read off the force indicated by the
top edge of the upper marking ring.

6 Compare this force to the kgf value
as shown in the table opposite.

7 If a Fenner Belt Tension Indicator is 
not available, a spring balance and 
rule will suffice.

*NOTE: For single belt drives a straight
edge should be placed across the two
pulleys to act as a datum for measuring
the amount of deflection.
If the measured force falls within 
the values given, the drive should 
be satisfactory.  A measured force 
below the lower value indicates 
under-tensioning.
A new drive should be tensioned to the
higher  value  to  allow  for  the  normal
drop  in  tension  during  the  running  in
period.

After the drive has been running for 30
minutes, the tension should be checked
and  re-adjusted  to  the  higher  value  if
necessary.
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Tensioning Forces

Belt
Force required to deflect belt

16mm per metre span
Section Small pulley

Dia. (mm)
Newton (N)

Kilogram-
force (kgf)

SPZ
67 to 95

100 to 140
10 to 15
15 to 25

1.0 to 1.5
1.5 to 2.0

SPA
100 to 132
140 to 200

20 to 27
27 to 35

2.0 to 2.7
2.7 to 3.5

SPB
160 to 224
236 to 315

35 to 50
50 to 65

3.5 to 5.1
5.1 to 6.6

SPC
224 to 355
375 to 560

60 to 90
90 to 120

6.1 to 9.2
9.2 to 12.2

8V 355 & above 150 to 200 15.3 to 20.4
Z 56 to 100 5 to 7.5 0.5 to 0.8
A 80 to 140 10 to 15 1.0 to 1.5
B 125 to 200 20 to 30 2.0 to 3.1
C 200 to 400 40 to 60 4.1 to 6.1
D 355 to 600 70 to 105 7.1 to 10.7.1
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Date Work Completed Fault or
Scheduled?

By Signed
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Date Work Completed Fault or

Scheduled?
By Signed
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Fault Finding
Your PSF OVEN  is a relatively low-tech form of plant and as such the possible faults
are low in number and, through regular good housekeeping and maintenance should
be few and far between. 

SYMPTOM FAULT ACTION
 Low air movement Filter soiled Change filter with new

Fan speed Adjust fan speed on inverter
Fan not turning or turning 
slowly.

Check the power to the fan is being 
drawn across all phases (qualified 
electrician) and proceed as necessary.

Duct configuration creates
too much resistance.

Check duct configuration with 
installation manual.  If the duct 
configuration is found to have 
greater resistance than the fan is 
capable of overcoming, then the 
fan speed may be able to be 
increased.  This may have 
implications on electricity 
requirements to the fan and also 
create more noise both of which 
may need to be addressed.

Duct obstructed Check duct is clean and free from 
obstruction.  Check duct outlet for 
obstruction.  Remove 
obstruction/clean duct as 
necessary.

 Fan trips out Check overload is set 
correctly (qualified 
electrician only)

Adjust as necessary (qualified 
electrician only).

 Fan trips out on 
start up

Ensure overloads and 
fuses are “motor rated”

Change to motor rated overloads 
and fuses.

 Fan “squeals” Fan belts slipping due to 
wear or incorrect tension.

Tension belts correctly and change
as necessary.

Bearings worn or require 
grease.

Ensure the fan is lubricated as 
schedule.  Replace worn bearings.

 Fan vibrates Fan impeller out of 
balance.

Clean fan impeller (always isolate 
and lock off power to the oven  
before carrying out this operation).
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Oven will not 
change to high 
temperature after 
preheat

Timer settings wrong Check in settings that timer has 
been reset

 Alarm sounds 
continuously 

Fault on oven Check Alarm Screen for fault 
and contact  PFS service 
department with details
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WARRANTY

PFS  Ltd  guarantees  that  the  equipment  will  be  designed  and
manufactured to  the highest  industrial  standards.   In  the event  of  any
component  failure  (excluding  Vee  belts,  filter  and  consumable  items)
within 12 months (or 2000 hours operation, whichever is sooner) from the
date of purchase, due only to either poor workmanship or faulty materials,
PFS Ltd guarantee to replace and rectify the part at no charge.  If  the
equipment is installed by PFS Ltd, our warranty covers travel to site and
rectification on site if practical.  If the equipment is not installed by PFS Ltd
we reserve the right to request that faulty items be returned for repair or
replacement.
If a service engineer is required, charges may be made for his time on
site.  In all cases, PFS Ltd reserves the right to charge for time on site,
should  any  defect  be  deemed  to  be  beyond  the  scope  of  warranty,
determined at PFS Ltd discretion.
PFS Ltd Belt Driven Axial fans are guaranteed for a period of 36 months
(or 6000 hours, whichever is sooner) and covers replacement of defective
parts only (excluding Vee belts), except in the first 12 months, when our
warranty covers travel to site and rectification on site if  practical.  If  the
equipment is not installed by PFS Ltd we reserve the right to request that
faulty items be returned for repair or replacement.
For all equipment, the guarantee will only be valid if the equipment is in
and has been kept in a clean and good state of repair.  In the case of Dry
filter spray booths, the guarantee will  only be valid if  the recommended
filter media is used.
PFS Ltd standard terms and conditions of trading shall apply at all times, a
copy available upon request.
PLEASE NOTE
If a breakdown situation arises, or a fault is reported, our service manager
should  be  contacted  immediately,  who  will  then  decide  upon  the  best
course of action to take.
Unfortunately as occasional breakdowns are not always the fault of  PFS
Ltd we will  always  request  an  official  order  number  to  cover  both  our
paperwork and quality procedures.
If the problem is due to a faulty component etc. then no charge will be
made,  however  if  the  problem  is  related  to  something  outside  of  our
control, then a standard call-out charge will be invoiced.
Examples may be:
Insufficient gas pressure
Lack of plant service
Incorrect use or abuse 
Power surge
Blocked filters
Etc.
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NOISE AT WORK REGULATIONS 1989

PFS Ltd recognise our duty under the noise at work regulations 1989 to
inform our clients of the noise characteristics of our paint finishing plant.

Clients are reminded that in accordance with the noise at work act 1989
there are the following action levels

A) First action level, this means daily personal exposure of 85 dba

B) Second action level, this means a daily personal exposure of 90 dba

C) Peak action level, this means a peak sound pressure of 200 Pascals

We cannot always provide accurate working noise levels of our plant prior
to installation. It is likely however that some of our plant operates at levels
above the first action level.

If included as part of the main contract,  PFS Ltd will undertake a noise
survey both inside and outside of all our plant and advise our clients of the
results (if this is not included as part of the contract a charge will be made
to undertake such a survey).

Every employer shall ensure, so far as practicable, that when any of his
employees are likely to be exposed to the first action level or above in
circumstances where daily  personal noise exposure is  likely  to  be less
than 90 db(A) that employees are provided, at their request, with suitable
and efficient personal ear protectors.

Every  employer  shall  ensure,  so far  as practical,  that  when any of  his
employees are likely to be exposed to the second action level or above or
to  the  peak  action  level  or  above,  that  employees  are  provided  with
suitable  personal  ear  protectors  which,  when  properly  worn,  can
reasonably be expected to keep the risk of  damage to that  employees
hearing to below that arising from exposure to the second action level or,
as the case may be to the peak action level.
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Certificate of Incorporation

Directives Complied with:
We certify that the design and construction of the products specified below
comply with essential requirements of the following European Community
Directives:
HS(G) 16 Evaporating and other Ovens.
HS(G) 178 The Spraying of Flammable Liquids.
98/37/EEC Machinery Directive.
EN60204  Part  1:  1993  Safety  of  Machinery-Electrical-Equipment  of
Machines-General Requirements.
EN418  Emergency  Stop  Equipment;  Functional  Aspects;  Principles  for
Design.
BS EN 604391 Low Voltage Switch General and Control Assemblies.
Essential Health and Safety Requirements as included within “The Supply
of Machinery (Safety) Regulations 1992 (S.I. 1992/3073) as amended (S.I.
1994/2063).

Modifications to the machinery without prior approval from the
undersigned will render this declaration null and void.
This certificate confirms that  the system described below consists  of  a
number of subcomponents each CE marked as appropriate. This is issued
as part of a documentation package supplied with the item of equipment
described below: -

Equipment Item:  Catalytic Gas Infra-Red Oven 
Part  Number:
Date of First Use:

Statement:
When used and  maintained  correctly  as  described  within  the  attached
“Operating and Maintenance Manual” and supporting documentation and
for the purpose for which it was intended this equipment does not present
any major risk to life or of serious injury.

A technical file is kept at the above address.

Signed:                        Date:   
Position: Technical Manager.

EC  MACHINERY DIRECTIVE
2006/42/EC

DECLARATION OF CONFORMITY
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