STATIC BEAT
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When To Use Static Blowers

tatic charge on a film can cause a varicey of
problems. including attracting dust, generae-
ing sparks chat can reset machine concrol logic
or ignite flammable vapors, and causing elec-
trostatic sticking of cut sheers. Many good products
arc available for ncutralizing charge on moving films,
such as vinsel, ionizing strings, static brushes, and
active jonizers (static bars). However, cach of these de-
vices must be located properly near the moving filn.
The gap benwveen the neutralizer and the film surface
is a “critical-to-function” dimension. While well-
designed brackets and regular maintenance can ensure
good neutralizing performance, devices in which the
gitp 1s critical simply cannot be used in some applica-
tions, such as a winding film roll.
Static blowers are active tonizers chat use air flow
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figure 1. A lan blows the ion cloud away from the
staljc blower, across the gap 1o the target.
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d mance of static blowers
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Figure 2. The electric held (E) drives a charged
sphere, diameter (D), ar a velocity (U).

several feer 2way from
the film surface or
winding roll.

For this reason,
static blowers arc a greut
choice for neutralizing
winding rolls in which
the roll diamcrer grows.
In the electronics in-
dusiry, ionizing blowers
otren are used 1
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The air flow is the key to reducing che sensitiviey
to the gap. Ler's rake a closer look at the performance
of static blowers so that we'll understand thac they
can be used cffecrively when the arget (abject to be
neutralized) is stationary. Neutralization by a static
blower requires chat the target has a long residence
time in front of the ion cloud.

Two important performance drivers for static
blowers are 1on gencration rate by the corona pins
and ion mobility.

MEASURING
STATIC

In a static blower,
ions are generared
by corona pins that
are similar to che co-
rona pins In staric baes. A
typical static blower with onc fan has abou six co-
rona pins. This static blower has the lon generating
capacity roughly equivalent o a 6-in.-long static
bar where the pin-to-pin spacing is 1 in. Static
blowers generace relatively few neuwralizing lons., so
a rarger with a high level of stadic charge mussic
in front of a static blower for a Jong time to gather
cnough neurtralizing ions.

lon mobilicy measures how quickly ions can be
driven chrough che air by an clecrric ficld as il-
lustraced in Figure 2. Here an ion is modeled as a
small, charged sphere. We can apply Stokes' drag o
ger a rough estimate of chis ion's mobility.

To find the mobilicy (b). sec the drag foree cyual
to the clectroscaric force and solve for the velocity
(U} resulting in Equacion 1. For a 100-nm-dia
sphere with one clectronic charge, the mobility (b)
is 1108 m2/(V-S), which is abour the mobility of
corona ions in air.

lon mobility plays cwo roles in the performance
of static blowcrs. The resuleis thar only a few of
the ions formed by the corona pins are transporred
away from the blower and become available o neu-
tralize the target. For rhis reason, the rarget muse
have a long residence time within the ion ¢loud o
become neueralized. Firse. focus on neurralizing
the target. We want fons with higher mobilicy so
that che clectric field of the charged targer casily
can draw neutralizing ions fron the cloud and pull
them rto the target.

Now, think abourt getting the ions away from
the static blower and into the ion cloud. Once the
curona pins do their job and create the neucralizing
ions. we want the air flow to drag the ions away
from the grounded chassis of the sratic blower
and the motor winding of the fan. For good ion
transport away from the staric blower, we need ions
with lower mobility. This trade-off between gerting
ions into the ion cloud and drawing ions from the
ion cloud limits the neutralizing performance of
staric blowers.

Stacic blowers are a2 commercially imporrant tech-
nology for neutralizing static charge, and they are
effective when the targed is stacionary. For example,
static blowers are an excellenc choice for neutralizing
a winding stock roll because che stock roll has a long
residence time in front of the static blower. FFFC
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