ELECTROSTATIC PRECIPITATOR (ESP) TERMINOLOGY
ACCESS DOORS – Gas tight entry points to allow inspection of the ESP normally fitted with interlocks and hand operated fastening devices

AIR PURGE SYSTEM – Set of fans used to pressurise the insulator compartment so as to keep the support insulator free from abrasive and conductive dust.

ALIGNMENT  - This term refers to the maintenance of optimum clearances between the high voltage system and the grounded surfaces of the precipitator.

ANVILS – Rapper striking plates which transmit the rapping impulse to the collective electrodes.

ARC – Disturbance which causes a lowering of the electrode voltage for a short period  (up to 250 milliseconds)

ASPECT RATIO – The length of a precipitator divided by its height. Aspect ratio ranges from about 0.5 to about 1.5 and is thought to affect the amount that rapping re-entrainment contributes to the outlet burden.

BACK-CORONA – Back-ionisation.

BACK-IONISATION – Discharge originating from the collecting electrode, with a polarity opposite to that of the collecting electrode. Back-ionisation is caused when the potential gradient through the dust deposited on the collecting electrode exceeds the breakdown strength of the gas. This generally occurs when the dust resistivity is greater than 1012(m.

BAFFLES – Plates used inside the ESP to prevent the dust-laden gas from bypassing the active fields.

BRIDGING – The blockage of a hopper by the formation of an arch or ‘bridge’ of compacted dust over the hopper exit.

BUS SECTION – The smallest portion of high voltage structure, containing a fixed group of DISCHARGE ELECTRODES, that can be independently energized by a single HV TR SET.

CARRIER BEAM – Mechanical bar used to attach each collector plate. The carrier beam is also attached to the roof beams by means of relevant bolts.

CASING – Airtight box-like structure fabricated from steel or concrete through which the gas flows.

CHAMBER – Subdivision of a casing achieved by means of a gas-tight longitudinal wall installed in the direction of gas flow (Note: also called a field).

CHAR – Carbonaceous material in dust, usually incompletely burnt fuel and having larger particles then the rest of the dust.

CHEMICAL CONDITIONER – A chemical used to lower the resistivity of dust so as to reduce or eliminate back-ionisation.

COLLECTING ELECTRODE – the electrode (usually earthed) on which the charged dust is deposited in an electrostatic precipitator. It refer normally to a sheet metal collector plate.

CONDUCTIVITY – The reciprocal of resistivity ;the units are mho-metres (mho=ohm, spelt backwards).

CONTROL EQUIPMENT – Electrical components used to regulate the DC potential supplied to the discharge electrode system.

CORONA – A ’crown’ of electrical discharge from the places on the surface of a conductor (usually sharp edges) at which there is an electric field high enough to ionise the surrounding gas.

CORONA CURRENT – The current flowing in a corona discharge.

CURTAIN – A single ‘simple’ collecting electrode or an assembly of ‘composite’ collecting electrodes that make up one element of an electrical zone of a precipitator. A curtain extends from the inlet to the outlet of the zone and usually also extends from the top to the bottom of the casing.

DENSITY – Current per unit area, usually per unit area of collecting electrode. Units often used are microamps per square metre (µAm-²).

DISCHARGE ELECTRODE – The precipitator electrode from which the corona current is emitted. Various types are available e.g. barbed wire, square section with sharp edges, helical elements, rigid discharge elements, etc.

DUCT -  (1)  A tube in which gases flow to and from the precipitator. The cross-section of a duct is usually rectangular, but may be circular, triangular or polygonal, as circumstances or cost dictate.  (2)  That part of a precipitator bounded on either side by collecting electrode assemblies. The electrodes of one zone are usually aligned with the electrodes of the zones upstream and/or downstream, so that a duct runs from the inlet to the outlet of a precipitator and includes all the electrical zones.

DUST – Any particulate substance (it could be droplets of sulphuric acid) that a precipitator is collecting.

DUST BURDEN – The concentration of dust suspended in a gas. It is usually expressed as mass per unit volume. The metric units are grams per cubic metre (gm-³). The imperial units are grains per cubic foot (1 grain=15.432 grams). The gas volume is usually expressed at normal temperature and pressure (0°c and 760 mm hg pressure) in a dry atmosphere.

EARTHING DEVICE – Safety switch for effectively earthing the higher voltage system prior to personnel entering an ESP chamber.

EARTHING SWITCH – Device normally associated with the transformer rectifier and used to earth the unit at the high voltage source. Also used to earth the ESP during high level of CO.

EFFECTIVE MIGRATION VELOCITY – This parameter, defined by the deutsche—Anderson relationship, is related to the average speed with which dust particles in an electrostatic precipitator move towards the collecting electrode.

EFFECTIVE PLATE AREA – Flat projected area of the collector plates multiplied by two and by the number of gas passages between the plates.

EFFICIENCY – The collecting efficiency of a precipitator is the percentage of the dust entering the precipitator inlet that is caught by the precipitator. It is usually estimated by subtracting the outlet dust burden from the inlet dust burden and then dividing the result by the inlet dust burden. This method of calculation is made inaccurate by air leaking into the precipitator, but the errors due to this cause are usually small

ELECTRIC WIND – The gas flow in the direction of the electric field that accompanies a corona or sharp edge discharge, caused by the entrainment of gas moving ions.

EMITTING ELECTRODE – Discharge electrode.

END PLATES – Used for attaching the inlet and outlet ductwork. They are located at the top and bottom of the inlet and outlet openings of the casing.

EVASE – A transition-piece from ductwork to precipitator.

FIELD – Refers to an arrangement of one or more BUS sections, oriented perpendicular to the direction of flue gas flow, which is energised by one or more HV TR sets.  The number of HV TR sets positioned in series, each one controlling the collection of particles in a specific area, will typically identify the number of fields of a precipitator.

FLUE GAS – The products of combustion, usually from a furnace (as contained in a flue).

FLY ASH – Dust from a furnace—the term distinguishes the ash that flies from that which remains in the grate.

GAS DISTRIBUTION – The distribution of the gas flow over the cross-section of a duct, or ESP.

GAS DISTRIBUTION DEVICES – Special devices installed within the ESP and associated ductwork in order to achieve the required gas distribution.

GAS PASSAGE – The passage formed by two adjacent collector plates or curtains.  This passage is where the action takes place within the precipitator.

GAS VELOCITY – This is not really a vector quantity. It is the average speed of the gas through a precipitator. Care must be taken to establish upon what basis the velocity is calculated. Two definitions are generally recognised; the ‘unobstructed’ gas velocity and the ‘obstructed’ gas velocity. The unobstructed gas velocity is the average speed of gas, calculated as if the precipitator where an empty box. The obstructed velocity is calculated the electrodes take up taking into account the proportion of the cross-sectional area that. For any given precipitator, the obstructed gas velocity is greater than the unobstructed gas velocity.

HIGH VOLTAGE CONNECTION – This is used to connect the output from the transformer rectifier unit to the ESP discharge electrode system.

HIGH VOLTAGE RECTIFIER SYSTEM  (HV TR Set)– Comprises the transformer, rectifiers, current limiting devices and control equipment necessary to supply and control the high voltage DC current to the discharge electrodes.

HOPPER – The vessel at the bottom of a precipitator into which falls the dust that is rapped from the electrodes.

INLET DUST BURDEN – The concentration of dust in the gases at the inlet to the precipitator, usually measured in the duct just upstream of the inlet evasé.

ISOKINETIC SAMPLING – Sampling of the flue gases in such a way that the sample is drawn from the mainstream of the gas into the sampling apparatus with no change of velocity.

MIGRATION VELOCITY – Defined as the transverse velocity with which the charged dust particles move towards the collector plates.

OUTLET DUST BURDEN – The concentration of dust in the gases at the outlet of the precipitator, usually measured in the duct just downstream of the inlet evasé.

PARTICLE SIZE – The average size of the particles of dust.

PENETRATION - Slip

PLATE – Collecting electrode.

PROJECTED COLLECTING AREA – Total available area for collecting electrodes.

RAPPER BARS – Bars attached to lower ends of the collecting plates to which the anvils are attached.

RAPPERS : COLLECTING SURFACES – Devices which are generally located at the top of the ESP or bottom of the collecting plates, which periodically impart a chock to the collecting surfaces to help dislodge  the collected material into the hopper system.

RAPPERS : DISCHARGE SURFACES – Devices which impart vibration or shock to the high voltage frame supporting the discharge electrodes.  The object is to keep the build-ups on these electrodes from affecting the corona discharge pattern.

RAPPER INSULATOR – Device used to provide electrical isolation as well as transmit the mechanical force necessary to clean the discharge electrodes.

RAPPING – The process of striking an electrode to dislodge the collected dust.

RE-ENTRAINMENT – Re-entrainment to the gas-stream of dust rapped from the electrodes. This process cans substantially the collecting efficiency of a precipitator.

RECEIVING ELECTRODE – Collecting electrode.

RESISTIVITY – The electrical resistance that a metre cube of a substance (usually of packed dust) has when measured between opposite faces of the cube. The units are ohm-metres (or ohm-centimetres—a resistivity of 1(cm is equivalent to a resistivity of 100(m).

RIGID DISCHARGE ELECTRODE (RDE) DESIGN– This term refers to precipitators utilizing rigid discharge electrodes, such  as the pipe and spike variety, for it’s discharge electrode rather than a weighted wire type of high voltage system.

RIGID FRAME DESIGN  - This term refers to precipitators utilizing rigid frames with tensioned discharge electrodes between supporting members.

ROOF SECTION – Used to suspend the electrodes and support the high voltage equipment when this is mounted on top of the ESP.

SAFETY INTERLOCKS – Devices that must be removed when the high voltage system has been isolated and earthed and then used to unlock the access doors to the ESP chamber.

SCOURING – The process in which collected dust is removed from the collecting electrodes by the gas-flow or by the impact of particles of dust or char suspended therein.

SHORT CIRCUIT – Occurrence when a permanent connection is maintained between the emitting wire and the collection plates or in the connecting cable or duct. (Note: the field should trip on UNDERVOLTAGE condition with a   5  to  8  seconds delay).

SLIP – The proportion of the dust entering an electrostatic precipitator that escapes from the precipitator outlet. Slip may be expressed as a decimal fraction, or a percentage. It is usually estimated by dividing the outlet dust burden  by the inlet dust burden.

SNEAKAGE – The process in which dust-laden gas passes between the precipitator casing and the electrode system, either over the top or around the edges. Each per cent of gas sneakage reduces the attainable precipitator collecting efficiency by almost one per cent.

SPACE CHARGE – The charge present (as charged dust particles, gas ions, and free electrons) in the space between the electrodes. Space charge modifies the local electric field in an electrostatic precipitator in a way analogous to the way that space charge modifies the field inside a thermionic diode. The space charge strengthens the field near to the collecting electrode (anode) and weakens that near to the discharge electrode (cathode).

SPECIFIC COLLECTING AREA – The area of collecting electrode that a precipitator has per unit volume flow-rate of gas. The metric units used are square metres per cubic metre per second. The imperial units used are square feet per thousand cubic feet per second. These units work out to be the reciprocal of velocity. For this reason, as well as the fact that square metres per cubic metre per second is something of a mouthful, the units used in this book for specific collecting area are seconds per metre (s m-1).

SPARK – Discharge of short duration (no more than 50 milliseconds) from the high voltage system to the earthed system which is also self extinguishing.

STACK – The flue through which waste gases are discharged to the atmosphere. To minimise pollution by dispersing the flue gases and residual particulate matter over as wide an area as possible, stacks are Build as high as possible  (today – 300m plus).

STILL AIR LOAD – This term refers to energizing the ESP during an outage period  (no gas flow) at ambient temperature.  The object is to verify the electrical integrity of the bus section, to obtain electrical readings of voltage and current and to determine whether spark over occurs before reaching a specific limit of the HV TR set rating.  Measurements can be recorded as maximum readings or as V-I CURVES.  Generally, SPARKOVER should not be observed during these readings.

SUPPORT INSULATOR – Since the discharge electrodes are energised above ground potential, they are supported by means of support insulators, which are housed in an insulator compartment situated in the roof of the ESP.

SWEEPAGE – Sweepage is the process by which gases passing beneath the electrodes of a precipitator pick up dust from the hoppers and carry it out of the precipitator exit. Sweepage can severely limit the efficiency of a precipitator and is usually controlled by means of baffles.

TERMINAL VELOCITY – The speed with which a particle falls in still air (or gas) under the influence of gravity, or the speed with which a charged particle traverses a gas under influence of an electric field.

TRANSFORMER RECTIFIER (TR) UNIT – Comprises the transformer for stepping up normal service voltage to the required kilovolt range and a rectifier to convert the high AC voltage to a direct current (DC) supply.

TREATMENT TIME – Value, in seconds, obtained by dividing the effective plate length (in metres) by the gas velocity (in metres per second).

V-I CURVE – Usually refers to a plot of secondary voltage versus secondary current for a single HV TR Set in which the shape of the plotted curve might indicate a number of internal operating characteristics of the precipitator.  An important part of these measurements is the indicated voltage at the threshold of corona current.

VISIBLE EARTH – Attachment of the high voltage elements consisting of a flexible cable and clamps installed to protect personnel in the working area inside the ESP.

WEDGE HOPPER – A. Hopper, which is rectangular in cross-section. Wedge hoppers usually extend for the full length or width of the precipitator. Wedge hoppers are less prone to blockages than are pyramid or conical hoppers.
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