MINI PROJECT

Air loniser

Negative is not always unhealthy

Ton Giesberts (Elektor Labs, The Netherlands)

The amount of negative oxygen ions in the ambient air seems to affect the
psychological and physical state of many people. The air in the mountains and near
the sea contains relatively high numbers of negative ions compared to elsewhere
and this is one of the reasons that you feel better in this type of environment. You
can improve the air quality at home too, when using the ioniser described here.

There are two good reasons for ensuring
that there are sufficient negative ions
in the surrounding air. Firstly, ions are
able to attach themselves to aerosols
and dust particles. These then become
heavier than the surrounding air and
settle. Ions can also become attached
to bacteria and germs, and make these
harmless by electrically charging them.
In this way the air is purified from dust
and harmful organisms.

In addition, scientific research has
shown that negative oxygen ions are
essential for our metabolism. Breathing
ionised air improves the oxygen con-
centration in the blood which results in
better functioning organs and improved
cell metabolism. These negative ions
also seem to influence the production of
serotonin in our body, a hormone that in
the brain, among other things, influences
the mood and self confidence in people.
A greater amount of negative ions there-
fore ensures that you will feel better.
Since the balance between the amount
of positive and negative ions in the air
at the office and at home is often upset,
the addition of negative ions can posi-
tively influence both the air quality as
well as the mood of the people present.
This can be realised quite simply with
the ioniser described here.

High voltage

What do we need to increase the
amount of negative ions in the air? Not
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much, you only need a voltage which is
sufficiently high so that the air at the
point of a metal pin will be ionised. The
oxygen ions produced this way easily
spread through the air.

To do this, we designed a small genera-
tor, which uses a converter followed by
a cascade stage consisting of diodes
and capacitors to generate a high volt-
age of 3.5 kV. The circuit uses standard
components, it therefore contains no
awkward transformer or other difficult
to obtain parts. The component values
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are not all that critical either. You can
certainly use a number of parts that
you are likely to find in the bottom of
your parts box.

The schematic in Figure 1 shows
the design. For the power supply we
assume a DC voltage of about 15V,
obtained from a mains adapter. The
oscillator that we use here is the clas-
sic astable multivibrator with two tran-
sistors (T1 and T2). The frequency is
set with R1/R2 and C1/C2 to a little
more than 1 kHz. Because of the two
opposite-phase signals a mains trans-
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D1..D6 = 6 X IN4007
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Figure 1. The circuit for the ioniser generates a high voltage of about 3.5 kV.
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former with two

secondary windings is

driven symmetrically. These
secondary windings are actually

used as the primary side here, so the
transformer is used the ‘wrong way
around’.

The relatively high self inductance of
the transformer means that T1 and
T2 cannot be used to drive the trans-
former directly. The astable multivibra-
tor would generate irregular signals
at the wrong frequency. To solve this
two PNP-transistors (T3/T4) are added.
These can switch more current and
handle a higher voltage but are still
housed in a TO-92 package (BC640,
80 V/1 A). R3 and R5 ensure that T3
and T4 do not turn on too early.

As you can see from the schematic, we
are not using just one but two small
transformers (small, short-circuit proof
types, rated at 1.5 VA; you can use even
smaller ones, for example 0.35 VA). The
low-voltage windings (which are the
primary side here) are connected in
parallel, while the high-voltage wind-
ings are connected in series. In this
way we immediately obtain twice the
output voltage, compared to using only
a single transformer. The consequence
of this is that the cascade network can
contain fewer diodes and capacitors
(half as many in fact). The cascade,
which consists of diodes D1 through
D6 and capacitors C4 through C9,
ensures that the peak output voltage
is multiplied by six. At a power supply
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volt-

age of 15V,

the two trans-

formers together gen-

erate a peak voltage of

about 500 V, with ringing up to nearly
600 V. After the cascade multiplier the
result is an output voltage of about
3.5 kV.

To be able to measure this voltage,
a voltage divider is connected to the
output, which consists of high-volt-
age resistors (type VR25 made by
Vishay/BC-components, 1600 V).
That means that R8 through to R12
are not ordinary resistors. Across R7
you can measure the output voltage
divided by 1000 (or 1001 if you want
to be exact). This voltage divider is
not essential, but does enable you to
check the actual output voltage. The
input impedance of a even a 10 MQ
probe would already load the cascade
way too much to allow the real output
voltage to be measured accurately.

A needle with a sharp point is con-
nected to the output. Here is where the
ions are generated. It is also a good
idea to connect a few high-voltage
resistors between the output and the
needle, so that the maximum current is

reduced, should the needle
be touched.

The construction of the circuit
is simple, which, even without
a PCB, will be very little effort. If
you are using prototyping board
then make sure there is suf-
ficient isolation dis-
tance between the
primary and secondary
sides of the transformers and
between the various steps of the cas-
cade. If you have difficulty obtaining
the prescribed capacitors of 630 V for
the cascade then you can also use two

12 nF/400 V MKT in series instead.

Never touch the high voltage side
when it is energised. Also wait a while
after switching off to allow the capaci-
tors time to discharge.

Once the circuit is working well it can
be built into a suitable enclosure. Make
a small hole in the case (5 mm diame-
ter, for example) and mount the needle
point behind this hole in such a way
that you cannot touch the needle point
when the enclosure is picked up.
Place the enclosure somewhere in your
office or living room (not too close to
large metal surfaces), connect it to a
suitable mains adapter and let it do
its job. After some time you will notice
that the air appears not only cleaner
and fresher but that you will also be in
a better mood!
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