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  INTRODUCTION
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	Requirements to Ensure Effectiveness of Dust Chambers and Dust Testing for IP5X and 6X Testing

Background:

At the ExMC Meeting in Split the following decision was recorded:
· Mr. Munro as WG4 Convener agreed to prepare a draft decision sheet concerning the effective requirements of a dust chamber for consideration by ExTAG.

The following recommendations are based on Mr Munro’s former experience in charge of Ex testing and current experience from viewing operation of dust chambers as an IECEx lead assessor.  
Question:  What can be done in the construction of dust chambers to ensure an effective cloud of dust is maintained and that the requirements of IEC 60529 are fully complied with?
 Answer: There are a number of constructional designs that can be applied to chambers to ensure more dust stays in suspension.  These are detailed below. Good work instructions properly applied can also help.   Appropriate measuring equipment with traceable calibration must be used for this testing.
Hoppers
The traditional design of chamber uses one of more hoppers at the bottom the chamber to collect the dust for recirculation as shown in Figure 2 of IEC 60529.  A common problem is that dust collects on the walls of the hopper and does not fall into the bottom so that it can be recirculated. The following approaches can be used to help avoid this happening:
· One of the most effective measures is to use hoppers that have very steep sides so that the dust is sitting at above the angle of slip.  To achieve this in large chambers it may be necessary to have two hoppers.  
· The standard shows the use of vibrators.  These are used to dislodge the dust.  However, conventional electric vibrators, whether used continuously or periodically, are not generally very effective.  A better approach is to use one or more devices that periodically the walls of each of the hoppers.  These are sometimes called ‘rappers’.  More than one on each hopper may be necessary.  The most effective ones are pneumatically operated.  In a chamber that does not have these if you hit the hoppers with your hand or some form of hammer, you will normally see a big dust cloud appear in the viewing window.  This is the effect that you want to simulate with the rapper.
The dust
The talcum powder dust can absorb moisture.  This will make the dust tend to clog and so not circulate easily.  It might also be more inclined to stick to the walls of the chamber and hoppers reducing the amount of dust that is available for circulation.  This is most likely to be a problem in test areas that experience high humidity.  Possible solutions are:

· Install heaters in the chamber.  These can be expected to be most effective if they are installed close to where the dust settles when the chamber is turned off.  It is a good idea to turn these on some time prior to the test to drive out the moisture prior to commencing the test.
· Another approach might be to remove the dust occasionally, dry it out by a suitable method and return it to the chamber.  This could also be an opportunity to top up the dust to the amount necessary.  If the new dust that is used at the end of 20 tests in the chamber is stored in a manner where it could absorb moisture, then it also should be dried before being introduced to the chamber.

Avoiding accumulation of dust

The design of the chamber should be such that horizontal (or nearly horizontal) surfaces that may accumulate dust are avoided.  Dust that is accumulated during testing reduces the amount that can be put into circulation.  This may also be a problem when testing equipment with large horizontal surfaces.   Areas to consider and possible solutions include:
· There is sometimes a horizontal surface (ledge) at the bottom of the door jamb.  This not only removes dust from circulation but also the dust can fall out of the chamber when the door opens.  This reduces the amount of dust in the chamber for subsequent tests.  It should be possible design chambers to avoid this surface, for example by having the vertical inside edge of the door protruding over the hopped.  For existing chambers with a ledge, a solution is to install some form of sloping material along the bottom door jamb that will allow dust to slide off and into the hopper.  
· To avoid too much dust accumulating on the top of large horizontal surfaces of equipment under test, it is possible to install pneumatically operated air sweeps that move backwards and forwards to brush or blow the dust off the surface. 

· Attention should be paid to all surfaces in the chamber to reduce the likelihood of them retaining dust.  Some non-stick coating materials may assist with this.
Loss of dust
Loss of dust during the test or between tests will reduce the amount of dust in circulation.  The following approaches can help reduce this likelihood.

· Ensure that the chamber and any accessories do not leak dust into the air.  Particular attention needs to be given to the door seal.

· Try to avoid loss of dust between tests.  As much dust as possible on equipment on completion of a test should be kept in the chamber or returned to the chamber if it is removed outside.

· The issue as noted above with dust that falls out when the door is opened needs to be considered.

· Dust that has accumulated on surfaces in the chamber from previous tests should be dislodged (for example with a broom) prior to commencing a test.

Effective ways of checking operation
Each chamber must have an effective way of checking that dust is kept in suspension throughout the test.  Most chambers will create a good cloud of dust when first turned on but after operating for period (perhaps an hour or more) the amount of dust in suspension is significantly reduced.  A good way to check if there is enough dust in suspension is to optimise the viewing facilities.  Then, with these effective facilities, it should not be possible to see the equipment under test because of the amount of dust circulating.  It can seem something of a contradiction that you need to go to some trouble to be able to check that that you can’t see anything!   To achieve effective viewing facilities the following is recommended:
· The installation of a window as shown in the standard.  The standard shows this as glass.  Glass will probably accumulate less dust that than plastics materials, such as polycarbonate, which can become statically charged.
· Installation of a wiper on the inside of the window so dust can be swept off while the chamber is in operation.  Wipers used for indoor fish tanks that make use of a magnet can be effective and avoid the need to make a hole in the wall of the chamber.  However, the wiper on the inside might drop off and so attaching it to the chamber by a string can allow it to be retrieved by the magnet without opening the chamber.

· There should be a light inside the chamber, particularly if the chamber is large.
Test Equipment

All test equipment used for taking measurements required by this standard must have calibration traceable to national standards.  The equipment must also be capable of effective measurement.  The standard shows a manometer and an air flow meter and also a test probe. 

· Most laboratories use a pressure gauge rather that a manometer.  This is quite acceptable provided the pressure gauge has a suitable resolution to measure a level of depression of 2 kPa and 4 kPa (for Ex ta).
· The test requires the 80 volumes to be drawn through the enclosure or the test to be run for 8 hours.  Because the extraction rate is normally very low, the flow meter used must be a totalising flow meter.  Because of variations in extraction rate during the test due to clogging by the dust, it is not possible to accurately calculate the volume extracted based on flow rate and time.
· The IP X5 and X6 tests in IEC 60529 require that a test wire of 1,0 mm shall not penetrate and adequate clearance shall be kept.  It must be demonstrated that the test wire complies with Table 6 of IEC 60529.  This should be done periodically as part of the calibration program.   IEC 60034-5 only specifies this test for IP X5 if the machine is intended to be run with open drain hole(s). 
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