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&) Pulsed-voltage source for gas-cleaning electrofil-
ters comprising a step-up transformer (5), whose
primary winding (4) is connected, through a thyristor
regulator (1), to a sinusoidal voltage source. To the
controlling inputs (17) of the thyristor regulator (1) is
connected the output of a control unit (16), the input
of which is connected to a transmitter (26) of electric
parameters of the gas-cleaning electrofilter. The
transmitter (26) is connected to the corona and re-
ceiving electrodes (12, 14) of the electrofiltor (13).
The source comprises a rectifying bridge (7) whose
inputs are connected to the secondary winding (6) of
the step-up transformer (5), whereas the first and the
second outputs are connected to the electrodes (12,
14) of the electrofilter (13), as well as a capacitor
(18), the first input of which is connected, through a
choke coil (19) and an elecironic switch (20) inter-
connected in series, to the corona electrode (12) of
the electrofilter (13), whereas the second output is
connected to the receiving electrode (14) of the
electrofilter (13). The electronic switch (20) is shunt-
ed by an oppositely connected rectifier (21). The
output power contact (23) and the controlling input
(24) of the electronic switch (20) are connected fo a
pulse generator (25).
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PULSE VOLTAGE SUPPLY FOR ZLBECTROSTATIC PRECIPITATORS
Field of the Invention

The inventipn relates to the area of electric gas
cleaning, and more specifically to pulse voltage supplies
for electrostatic precipitators,

Prior Art

Widely known in the srt is a pulse voltage supply
for electrostatic precipitators (X.Porle et al.,

Internationagl €onference on Blectrostatic Precipi-
tation, No. 12-15, 1984, Kyoto, Japan, p.77), comprising
a thyristor controller connected to a sine voltage supply,
a step-up transformer, the primary whereof is connected
to the thyristor controller, with a voltage sensor
conhected to the corona=-forming and precipitating electrop=-
des. The output of the voltage sensor is connected %o
the input of a control unit, the outputs whereof are
connected tp the thyristor gaftes in the thyristor cont-
roller. The secondary of the step-up transformer drives
a bridge rectifier, the output whereof is lpoaded onto
a capacitor, the first lead whereof is connhected to the
precipitator's corona-forming electrode via connected
in series electronic key and first choke, with the
electronic key shunted by connected in series gate of
ppposite polarity and second choke. The second lead of
the capacitor is connected to the precipitating electrods.
The outputs of a pulse gensrator are connected tp the
hegvy-duty terminal 2nd %to the control input of the
electronic key. )

The repetition rate of pulses from the generator
connected to the heavy-duty terminal and to the control
input of the electronic key is preset for each gas clea-
ning process individually, depending on the properties
of the dust being precepitated. The pulse supply further
comprises a resistor with the first lead thereof connscted
%o the output of the bridge rectifier and with the second
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lead thereof connected to a lead of the first choke con=-
nected tp the electronic key.
At an enabled electronic key the voltage across

the precipitator electrodes is approximately equal %o
the voltage of corona discharge initiation.

The capacitor connected across the bridge rectifier
output is charged to a voltage, the magnitude whereof
is set by the thyristor controller, which receives a
signal, as specified by the precipitator process, from
the oputput of the control unit, Enabling the electronic
key initiates an oscillatory process in the capacitor
precipitator-choke network, wherein the time dependence
of the voltage across the precipitstor electrodes is
determined by the precipitator and choke electric parg-
meters, so that this voltage exceeds the voltage across
the capacitor. As a result%, s, vbsll-shaped pulse is deve-
loped across the precipitator. After the electronic
key is disabled the voltage across the electrodes drops
off to the corona voltage. This bell-shaped waveform
of the supply voltage eliminates corona backfiring,
liable to be genersted when precipitating dust of a spe-
cific electric cpnductivity over 1010 Ohmem (high-
resistance dust). However, a pulse supply voltage reduces
the mean voltage drop acrpss the precipitator electrodes.

As is known, the efficiency of precipitation is
determined by the mean voltage acrpss the precipitator,
and therefore a lower mean voltege reduces the efficiency
pf dust precipitaztion and the efficisncy of dust gathering
by the precipitating electrodes. When cleaning gases
of higa-~resistance dust, the main mechanism reducing
the efficiency oi charging and precipitating the dust

particles is corona backfire at the precipitating electrpde.

A pulsed supply waveform allows elimination of corona
backfire and thus mskes it possible %o intensify the
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process of dust particles charging and precipitation on
the precipitation electrode,

When cleaning gases from dust with a specific
electric resistivity below 109 Ohms'm (medium~resistance
dust) a low mean voltage across the precipitator electro-
des due to bell-shaped pulse waveforms leads %o a low
velocity of charged particle drift to the precipitating
electrpdes, this resulting in a lower cleaning efficiency
of the precipitator, despite the particles acquiring
a higher charge due to pulse power supply.

Disclosure pf the Invention

This invention is %o provide a pulse voltage supply

for electrostatic precipitators, the design configuration
whereof, by increasing the mean voltage, would improve
the efficiency of gas cleaning in elsctrostatic precipi~
tators.

This is achieved by that in the pulse voltage supply
for electrostatic precipitators, comprising a step-up
transformer with the primary thereof connected to a sine
voltage supply via g bhyristor controller, a control
unit with the outputs thereof connected to the thyristor

gates in the thyristor controller, a precipitator para-
meters sensor with the inputs thereof connected to the
corona~forming and precipitating electrodes of the
electrostatic precipitator and with the output thereof
connected to the input of the control unit, a bridge
rectifier with the inputs thereof connected to the
secondary of the step~up transformer and with the first
and second outputs thereof electrically connected to

the corona=forming .and precipitating electrodes, a capa-
citor with the first lead thereof connected via connected
in series choke and electronic key shunted by an opposite
connected gate to the corona~forming electrode of the
electrostatic precipitator and with the second lead thereof
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connected to the precipitating electrpde of the electro-
static precipitator, a pulse generator with the outputs
thereof connected to a heavy-duty contact terminal and
to the coatrol input ef the electronic key, according
to the invention the outputs-of the bridge rectifier
are directly connected to the corona-forming and preci-
pitating electrodes of the electrostatic precipitator.
The use of this invention allows improvement of gas
cleaning efficiency from dust with a specific resistivity
below 109 phm.m (medium~resistance dust) by increasing
the mean voltage across the electrpstatic precipitator
electrodes, while applying a pulse voltage to thess
electrodes.
| Brief Description of the Accompanying Drawings
The invention will now be described in greater
detail, with reference to specific embodiments thereof
and to the accompanying drawings, whereins
Fig. 41 shows the block dizgram of the pulse voltage
supply for electrostatic precipitators, according to the
invention;
Fig. 2a shows a plot of the voltage at the output
of the sine voltage supply as a function of time;
Fig, 2b shows the voltage across the electrodes of
the electrostatic precipitator as s function of time;
Fig. 2c shows a plot of the output voltage of the
control unit as a function of time;
Fig. 24 shows a plot of the output voltage of the
pulse generator as a function of time,
Preferred smbodiment
The pulse voltage supply for electrostatic precipita-
tors comprises tuyristor controller 1 (Fig. 1) designed
with two thyristors 2,5 in parallel-ppposition connection.
Thyristor controller 1 is connected tp the first terminal
of primary 4 of step-up transformer 5, Primary 4 of step-
up transformer 4 has its first terminal connected %o a
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sine voltage supply (not shown in the Figure) via thy-
ristor controller 1 and its second %terminagl dirsctly
connected to this sine voltage supply. Secondary 6 of
step=up transformer 5 is connected %o the inputs of
bridge rectifier 7 comprising diodes 8,9,10,11. The
first output (negative terminal) of bridge rectifier 7
is connected directly to corona~forming electrode 14
of electrostatic precipitator 13, with precipitating
glectrode 14 thereof conhected to common bus 15, The
second output (positive termipal) of bridge rectifier 7
is connected to common bus 15. The pulse voltage supply
further comprises control unit 16 of generally known
design (T.M. A.Aliev, "Agregati pitaniya elektrofiltrov®
(Electrostatic Precipitator Power Supplies), Moscow,
Bnergoizdat Publishers, 1981, pp. 53-60. 1In Russian).
The output of control unit 16 is connected to gates 17
of thyristors 2,3 in thyristor controller 1. The pulse
voltage supply yet further comprises capacitor 418 with
the first lead thereof connected via a network of con-
nected in series first choke 19 and electronic key 20
to corona-forming electrode 12 of electrostatic precipi-
tator 13, with slectronic key 20 shunted by connected
in opposition to it gate 21 and second choke 22, The
second lead of capacitor 18 is connected to common bus 15.

The outputs of pulse gdnerator 25 are connected
to the terminal of heavy-duty contact 2% and to control
input 24 of electronic key 19, The repetition rate of
pulse generator 25 1ls preset individually for each dust
precipitation process, according to the properties
of the dust being precipitated. The pulse repetition rate
remaing approximatsely constant during the entire pro-
cess,

The pulse voltage supply comprises voltage sensor 26
serving as a sensor pof the electric parameters of the
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glectrostatic precipitator and designed as a voltage
divider with resistors 27, 28 connected in parallel
to electrostatic precipitator 13. The first lead of
voltage sensor 26 is connected to corona=-forming elec-
trode 12 of electrogstatic precipitator 13, the second
lead is connected to common bus 15, with sensor 26
output connected to the input of control unit 16,

The pulse voltage supply for electrostatic precipi-
tators functions as follows.,

Voltage Uq (Fig. 23) from a sine voltage supply
(not shown) is applied to primary 4 (Fig, 1) of step-up
transformer 5 via thyristor controller 1. The voltage
from the terminals of secondary 6 of step~up transformer 5
is applied to the input of bridge rectifier 7, the output
voltage whereof features an amplitude and frequency deter-
mined by the properties (specific resistivity) of the dust
being precipitated by electrodes 12 and 14 of elect=-
rpstatic precipitator 13. The output signal of voltage
sensor 26 carries data onh processes taking place in
electrogtatic precipitator 13, such as corpna discharge
in the precipitator, dust particle charging and drifst
to the precipitating electrode, precipitation of dust
particles on this latter, to the input of control unit 16.

Voltage pulses Ui1 (Fig. 2c) from the output of
control unit 16 asre applied to the gates in thyristor
controller 1, with the algorithm of the pulse sequence
dependent on the processes taking place in electrostatic
precipitator 13 (Fig. 1) and determining the firing angle
of thyristors 2,3 in thyristor controller 1. As a result,
firing thyristors 2,3 of thyristor controller 4 at the
moment of time % , voltage.U, (Fig. 2a) transformed by
step-up transformer 5 (Fig. 1) and rectified by bridge rec-
tifier 7 charges the equivalent capacitance between the
corpha~forming electrode 12 and precipitating electrpde 44
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of electrostatic precipitator 13, At a disabled electronic
key 20, voltage U, (Fig. 2b) across electrodes 12, 14

pf electrostatic precipitator 13 (Fig. 1) features a
pulsed rectified waveform with the ripple frequency and
voltage amplitude (Fig. 2b) equal to twice the frequency
of the sine voltage U1 (Fig. 2a8) and approximately .45
ripple amplitude (Fig. 2b).

Voltage U, (Fig. 2b) is maintained at a level,
corresponding %o breakdown of the interelectrode gap
in electrostatic precipitator 1% by the signal arriving
from the output of control unit 16 (Fig. 1). Capacitor 18
ig charged via gste 21 to a voltage of U,I magnitude
(Fig. 2a) simultaneously with charging the interelect-
rode capacitance of electrostatic precipitator 13.

With enabled electronic key 20 (Fig. 1), voltage
pulses Ui2 (Fig. 2d) arriving at the moment time t1 from
the output of pulse generator 25 (Fig. 1) at the terminal
of heavy-duty contact 23 and at control input 24 of
electronic key 20 establish an oscillatory process in
the network capacitor 18 - electrodes 12, 14 of electro-
static precipitator 13, this causing voltage pulses Uy
with durations of dozens and hundreds of microseconds
tp be superimposed ontojpulsed rectified voltage Us, and
applied across electrodes 12, 14 of slectrostatic pre-
cipitator 13.

Due to corona-forming and precipitating electrodes 12,
14 (Pig. 1) of electrostatic precipitator 13 being directly
connected to ths outputs of bridge rectifier 7, the
mean value of voltage U, (Fig. 2b) applied to electrodes 12,
14 of electrostatic precipitator 13 is increased by an
increased amplitude U, (Fig. 2b) of the voltage. This
leads both to an increased charge of dust particles by
voltage pulses U.l and to a higher velocity of dust par-
ticle drift %o precipitating electrode 14 (Fig. 1) in
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electrostatic precipitator 13. As a result, the efficiency
of gas cleaning from dust with a specific resistivity
below 109 Ohmem (medium resistance dust) is improved.

The use of the pulse voltage supply for electrostatic
precipitators improves the efficlency of gas cleaning,
reduces wear of electrpstatic precipitators and prolongs
their service life, and reduces power consumption.

Industrial Applicability

This invention can be advantageously applied in
thhermal power enginsering, in ferrous and non~ferrous
metallurgy, in the chemical industry, and in the construc-
tion material industry.
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A pulse voltage supply for electrostatic precipitators,
comprising a step-up transformer (5) with primary (&)
thereof connected via thyristor controller (1) to & sine
voltage supply, contro} unit (16) with the outputs the-
reof connected to the gates of thyristors 2,3 in thyristor
controller (1), an electrostatic precipitator electric
parameters sensor (26) with the inputs thereof connected
to corone-forming electrode (12) and precipitatins electro-
de (14) of electrostatic precipitator (13) and with the
output thereof connected to the input of control unit (16),
bridge rectifier (7) with the inputs thereof connected
to secondary (6) of step-up transformer (5) and with .
the first and second oputputs thereof electrically connected
to corona-forming electrode (12) and to precipitating
electrode (14) of electrpstatic precipitator (43), capa-
citor (18) with the first lead thereof connected via a
connected in series network of choke (19) and electronic
key (20) shunted by opposition connected gate (21) %o
corona-forming electrode (12), of electrostatic precipitator
(13) and with the second lead thereof connected tp pre-
cipitating electrode (14) of electrostatic precipitator
(13), pulse generator (25) with the ousputs thereof
connected to the terminal of hsavy-duty contact (23)
and to conirol input (24) of electronic key (20),
characterized Dby that the outguts of
bridge rectifier (7) are directly connected %tp corona-
forming electrode (12) and precipitating electrode (14)
of electrostatic precipitator (13).
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