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The use of ionization can be an effective tool in 
combating the effects of static electricity leading to 
electrostatic discharge (ESD) issues or electrostatic 

attraction (ESA) problems. ANSI/ESD STM3.1-2006 
constitutes a standard test method for the evaluation and 
selection of ionization equipment. This document establishes 
measurement techniques to determine ion balance and charge 
neutralization time for ionizers.

Grounding conductors, static dissipative materials and people 
have been a frontline practice in controlling static electricity. 
Isolated conductors and insulators that cannot be grounded 
to remove charge can undergo surface treatment or charge 
neutralization. Several non compliant or “out of spec” ESD 
products and materials that are known to pose problems in 
factory or cleanroom ESD Protective Areas are as follows:

Some “Out of Spec” ESD Packaging Materials
Moisture Barrier Bags
Static Shielding Bags
Thermoformed Polymers
Gel Packaging

Garments
Gloves
Ungrounded Teflon Conveyor Systems
Lexon or Plexiglas 
Wafer or Disk Carriers
Transport Wire Carts with no Path to Ground
Insulative Tweezers
Working on insulative surfaces
Isolated Conductors
Handtools
Films
Insulative Fixturing
Non Sourced Static Control Products
Beached Cleanroom Paper at low RH
Cleanroom Wipes
Robotics or Machine Centers
Ionizers 

Emitter Point Build Up or Erosion
Out of Calibration
Obstructions in the path of ion flow

Several options exist to minimize charge on insulators. In 
some cases, elevated RH assists in reducing charge generation 
of ESD humidity dependent materials. However, due to 
constraints such as facility equipment limitations and or 
manufacturing process requirements, this option may not be 
available. In some cases, one can topically treat the surface 
of a charged insulator or remove the charge generators from 
the area. Since grounding of an insulator is not feasible, 
ionization may prove worthwhile in minimizing charge 
on insulative materials. Oftentimes, grounding a “process 
required insulator” is not viable; consequently, ionization is 
called upon to neutralize electrostatic charge on the insulative 
material. Also, ionization can assist in removing charge off 
isolated (ungrounded) conductors. An isolated conductor can 
be likened to a bird perched on an electric power transmission 
line (Illustration 1). 
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Illustration 1

This article will be limited to the evaluation and verification 
practices of steady state DC overhead worksurface air 
ionization. ANSI/ESD STM3.1-2006 calls for the use of a 
20pf 6” x 6” capacitance plate. Section 5.0 (Test Equipment 
Section) of ANSI/ESD STM3.1-2006 reads: 

“5.1 The instrument recommended by this standard 
test method to make performance measurements on air 
ionization equipment is the CPM (refer to Figure 1). The 
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conductive plate shall be 15 cm by 15 cm (6 inches by 
6 inches) with a minimum capacitance at 15 pF when 
mounted in the test fixture without electrical hookups. 
The total capacitance of the test circuit, with plate, shall 
be 20 pF +/-2 pF (refer to Annex B [ANSI/ESD STM3.1-
2006]). The instrument recommended by this standard 
test method may also be used for the periodic verification 
of air ionizers (refer to SP3.3, Periodic Verification of Air 
Ionizers).” 

Some Definitions

So that the reader is on the same page as the authors, the 
following definitions will apply as described in ANSI/ESD 
STM3.1-2006. 

Partial List of Definitions of Terms from ANSI/ESD STM3.1-
2006[1]
The following definitions of terms apply for the purposes of 
this document in addition to those specified in the terms:
 

Air conductivity: The ability of air to conduct (pass) an 
electric current under the influence of an electric field.

Air ions: Molecular clusters of about 10 molecules (water, 
impurities, etc.) bound by polarization forces to a singly 
charged oxygen or nitrogen molecule. 

Charge decay: The decrease and/or neutralization of a net 
electrostatic charge. 

•

•

•

Charge plate monitor (CPM): An instrument used to 
measure the charge neutralization properties of ionization 
equipment.

Cleanroom: A room that provides for the control of 
particulate contamination to appropriate defined levels.

Corona: The production of positive and negative ions by 
a very localized high electric field. The field is normally 
established by applying a high voltage to a conductor in the 
shape of a sharp point or wire. 

Decay rate: The decrease of charge or voltage per unit 
time. 

Discharge time: The time necessary for a voltage (due to 
an electrostatic charge) to decay from an initial value to 
some arbitrarily chosen final value. 

Emitter: A conducting sharp object, usually a needle or 
wire, which will cause a corona discharge when kept at a 
high potential. 

Ionizer: A device that is designed to generate positive 
and/or negative air ions. 

Isolated conductor: A non-grounded conductor. 

Offset voltage: The observed voltage on the isolated 
conductive plate of a charged plate monitor that has been 
placed in an ionized environment.

Peak offset voltage: For pulsed ionizers, the maximum 
value of the offset voltage for each polarity, as the ionizer 
cycles between positive and negative ion outputs. 

Room ionization: Ionization systems that provide large 
area coverage with air ions.

Worksurface ionization (formerly Tabletop Ionization): 
Ionization devices or systems to control static charges at a 
workstation. Note: This type includes benchtop ionizers, 
overhead worksurface ionizers and laminar flow hood 
ionizers. 

ANSI/ESD STM3.1-2006

In this section, a steady state DC overhead ionizer (see  
Figure 2) which represents one commercial SSDC type) 
will be reviewed for the unit’s ability to equally distribute 
a balanced flow of both negative and positive ions onto 
a worksurface. Annex A of ANSI/ESD STM3.1-2006 
contains some helpful tips for the evaluation of ionizers 
during a qualification process or determining performance 
characteristics for units in operation. 

If a charge plate monitor is placed in an ionized environment, 
the rate of charge neutralization by the ionizer may be 
characterized by the discharge time. This has been defined as 
the time it takes for the plate voltage to drop from its initial 
value to 10% of its original charge, for example, +/-1000 volts 

•

•

•

•

•

•

•

•

•

•

•

•

Figure 1

Figure 2

Figure 3
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to +/-100 volts. Temporarily grounding the isolated plate, then 
recording the voltage induced on the plate by the ionizer is a 
method of determine ionizer balance. This voltage is known as 
the offset voltage.[2]

Steady State DC (SSDC) Ionizers[3]

“Steady State DC Ionization - High voltage of both 
polarities is continually applied to pairs of positive and 
negative emitter points, thereby increasing the efficiency 
of ion production over that of AC ionizers. Lower 
operating currents can be used, making steady state 
DC ionizers more applicable to cleanroom uses. The 
availability of separate positive and negative high voltage 
supplies makes it possible to employ various schemes 
for monitoring and feedback control of ion balance to 
better than +/-5 volts. Steady State DC ionizers can be 
used in both high airflow rooms and in high-speed web 
applications. Steady DC technology is also used for 
ionizing blowers, ionizing bars, and blow off gun devices. 
Steady state DC ionizers find wide application for 
controlling static charge in room systems, worksurfaces 
and flow hoods, plus point-of-use applications in 
equipment.”[4]

Ion recombination occurs at a lower rate and steady state 
DC systems 
operate at a lower 
airflow than AC 
systems. In some 
situations, it may 
not be desirable 
to place sensitive 
components 
close to emitter 
points (which can 
space charge). 
With SSDC, the 
emitter pins are 
continuously 
connected to high 
voltage. Thus, ions 
of that polarity 
are produced. The 
electric field of the 
ionizer is used to 
move ions in the 
absence of high 
airflow. Care must 
be taken so that 
the emitter points 
are not spaced 
too far apart that 
ion hotspots are 
created. Ion hot 
spots contain an 
oversupply of ions 
of one polarity and 

any objects brought into these areas may be charged by this 
ion imbalance[5].

Feedback Controllers[6]

Various feedback and auto-balance methods are available to 
assure ionizer performance as seen in Figure 3. It is important 
to insure that enough sensors are included to provide adequate 
monitoring information to the control system. Typically, ion 
sensors have a limited range of less than five feet. Unless 
one can guarantee uniform conditions throughout a large 
area, additional ion sensors may be needed to monitor large 
installations. 

Providing a sensor for each ionizing device can improve 
feedback control. Also, an effective monitoring and control 
method can reduce the amount of maintenance required 
for proper operation of the ionizer device or system. (Note: 
Addressing charge plate or sensor elevation at the workstation 
constitutes a paper in itself and will not be discussed in this 
article.) 

Figure 4 illustrates one type of feedback system employed to 
maintain ionization balance. 

Steady State DC Placement for Airflow

It is important for ionizers to be positioned for maximizing 
airflow. Poor placement practices as seen in Figure 5 occur 
more often than expected. For more information refer to 
Annex A11 of ANSI/ESD STM3.1-2006. 

Ionization Evaluation Regarding Feedback Controllers

The first step in evaluating an ionizer at the workstation is 
to clear the area of any obstructions and position the ionizer 
over the 12-point testing zone as seen in Illustration 2. Some 
organizations have adopted a less favorable method of using a 
9-point evaluation system. 

Table 1 illustrates the results of a 6” x 6” charge plate after 24 
hours of operation at the center position of a 3-fan ionizer[7]. 

Figure 4

Figure 5 Illustration 2



18 ConFormIty marCh 2007

The ionizer’s performance (at this one location only) tended 
to drift from –1.0 volt to 3.0 volts at various speeds; a 12-step 
position (Illustration 2) as defined in ANSI/ESD  
STM3.1-2006 should be incorporated in the evaluation 
process to better understand an ionizer’s performance at 
various positions over an extended period of time.

Particle collection at the emitter points during operation 
combined with temperature and relative humidity variance can 
be a cause for “non feedback controlled” ionizers drifting out 
of balance. 

In critical areas with Class 0 devices per Table 2 (<250 volts 
sensitivity), ionization calibration may be required more 
often than a 1-year cycle. 
For example, greater 
ESD control safeguards 
would need to be in place 
compared to a Class 
3A device. A feedback 
controller in combination 
with ionization has 
the benefit of keeping 
an ionizer in balance 
over a longer duration 
in the presence of limited emitter point erosion along with 
temperature and relative humidity changes (Figure 7). 

Although feedback controllers add to bottom line costs, their 
contribution can better maintain ion balance in conditions 
of high and low RH with temperature variations and emitter 
point erosion. 

Ionization Monitoring with the Feedback Controller in the 
“On” and “Off” position
Figure 8 illustrates the use of 3-sensing units in combination 
with a feedback controller and a 3-fan overhead ionizer placed 
18-inches from the ionizer grill(s) to the top of the sensing 
plate of the feedback controller. The 3-probes are elevated  
4-inches from the worksurface. 

Figure 6

Ionizer 
Speed

+1Kv to +100 v -1Kv to -100 v Balance Position

Low 3.75 seconds 5.12 seconds -1.0 v Center

Medium 3.18 seconds 3.98 seconds +3.0 v Center

High 2.91 seconds 3.58 seconds -1.0 v Center

Temperature: 65oF at 48% RH Overhead at 18”

Table 1

Table 2[8]: HBM ESDS component 
classification

Figure 7[9]
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After one hour of operation, 3-sensing units in combination 
with an active controller[10] monitored the ionizer’s 
ion balance. Its performance is illustrated in Figure 9. 
Measurements were taken on 26 June 2006 at 45.2%RH, 
80.1oF. 

The ionizer controller was turned off in order to capture the 3-
probe readings (100 readings listed). The results are illustrated 
in Figure 10. Note: In this instance, the variance in balance 
performance is significant when an ionizer feedback controller 
is turned on and off. Due to limited space, a summary of 
100 measurements (recorded by the ion feedback controller 
system) is illustrated in Excel format (Table 3). Measuring 
12-positions over a longer duration is needed to properly map 
performance when using ANSI/ESD STM3.1-2006.

Figure 11 represents a single “squirrel cage” type fan (cross 
flow fan) ionizer. The ionization controller is placed in the 
center beneath the ionizer grill at a distance of 18-inches 
from the work bench. A charge plate and separate ionization-
sensing unit are adjacent to the ionizer controller. In Figure 
11, the test set up is to duplicate a stainless steel surface; foil 
was placed over the ESD workbench to arguably simulate the 
conditions of an end user’s environment.

Figure 12a (top portion) represents the findings of this ion data 
collection system[11] (as seen in Figure 11) with the controller 
in the “off” position generating a maximum voltage of 1.348 
volts and a minimum offset voltage of -1.134 volts. Also, 
Figure 12a (lower portion) captured the results of the ion-
sensing unit when the controller was in the “on” position for a 
peak maximum offset voltage of –0.210 volts and a minimum 
offset of –0.835 volts. The feedback controller kept the 
ionizer in closer tolerance when the unit was on. Again, this 
evaluation should take place for an extended period to map an 
ionizer’s performance over time. 

Figure 12b illustrates the 6” x 6” charge plate results (as 
pictured in Figure 11). In the “off” position, the controller’s 
maximum offset voltage was 0.3 volts with a corresponding 
-1.0 volt minimum offset. The average offset voltage was 
1.0 volt. The charge plate offset voltages in Figure 12c were 
recorded at a maximum of 0.6 volts and a minimum of –0.6 
volts. The average offset voltage was 0.3 volts. The testing 
duration was a short 60 seconds at 50% RH and 73.5oF after 
the ionizer was running for an hour. 

The results are for illustrative purposes only. The reader is 
encouraged to monitor at least 12 positions under an overhead 
ionizer for extended durations. It is not uncommon for the 
evaluation process to take at least 2-weeks using a 6” x 6” 
charge plate (in accordance with ANSI/ESD STM3.1-2006) 
in combination with ionization controllers tested in the “on” 
and “off” positions. Again, the ionizer would be evaluated 
using a charge plate monitor at 12-positions per Illustration 2. 
Some organizations will monitor an ionization candidate for 
up to 6 months. Computer interfaced ionization controllers can 
be effective in the monitoring of an ionizer’s performance as 
needed. 

Figure 8

Time: 14:20:25 to 14:20:38
Figure 9

Time: 15:55:19 to 15:55:32
Figure 10

Figure 11 
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ANSI/ESD STM3.1-2006 Performance With and Without a 
Feedback Controller
The 3-fan overhead SSDC air ionizer in this article is 
illustrated in Figure 13 (ANSI/ESD STM3.1-2006). A distance 
of 18-inches from the charge plate an elevated ionization 
feedback controller was utilized. However, a distance of 4” 
from the workbench was utilized instead of a 6” distance so 
that the charge plate was at the same elevation as the feedback 
controller. This positioning is to insure that the charge 
plate and controller are at equal elevations, to insure better 
measurement correlation during testing (Figure 14).

Figure 15 illustrates the positioning of a 3-ionizer controller 
18” from the unit’s grill. The readings were secured using 
the ANSI/ESD STM3.1-2006 12-point measurement system 
in Illustration 1. Using operational ionization feedback 
controllers, the charge plate monitor readings (TP1 through 
TP12) were found to be within a +/-1.0 volt range for a 
20 second duration. (Note: No operator was present at the 
workstation during testing.)

Figure 16 illustrates displays static decay readings (+/-1000 
volts to +/-100 volts, at the TP8 area (Figure 15) of the 
workbench from “quick check” testing at a distance of 18-

inches with the ionizer set 
to high speed. Figure 17 
illustrates balance results 
for the same ionizer in 
Figure 15 after 24-hours 
of operation for the TP8 
position at the workbench. 
Positions TP1 to TP12 need 
to be evaluated for mapping 
an ionizer’s performance 
over time. 

ANSI/ESD STM3.1-2001 12 
Point Testing
To get a better grasp on an 
ionizer’s true performance, 
a 12-point examination 
was conducted with 
the ionization feedback 
controller in the “on” and 
“off” position (Tables 4  
and 5). For illustration 
purposes, a small sample 
of the data collected is 
displayed in Tables 4 and 5.

After 1 hour of operation, 
the ionizer was evaluated 
at low, medium and high 
speeds for balance and 
decay characteristics with 
the ionizer controller in the 
“on” position. At various 
speeds and a distance of 
18” from the charge plate 
surface to the grills of the 
ionizer fans, the average 
offset voltage was less 
than +/-1.0 volt (Table 4). 
The ionizer test conditions 
were at 50% RH, 74.2oF. In 
addition, none of the peak 
offset voltages exceeded  
+/-1.0 volt. Table 6B 
illustrates the process 
capability of balance with 
the controller on. 

Table 3
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Table 5 illustrates the results for the same ionizer with 
controller in the “off” position. After approximately 2-hours 
of operation, the results for a “turned off” ionizer feedback 
controller (Figure 10a) accounted for offset voltages in excess 
of 1.0-volt. The feedback controller in the “on” position, 
however, assisted in maintaining offset voltages to less than 
+/-1.0 volt. Table 6A illustrates the “Process capability of 
balance with the controller off.”

The CpK and Cp are measures of how close the process is 
to the limits with relation to the spread of the data. A CpK 

over 1.33 is considered the lowest acceptable number in 
order to accept a process is within the control limits. With 
the controller OFF (Table 6A) the Cp and CpK are only 0.94 
and -0.53 respectively. An expected 5.7% of the data will 

Figure 12a

Figure 12b

Figure 12c

Figure 13

Figure 14

Figure 15[12]
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Figure 16 Figure 17

Position Low
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

Medium
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

High
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

T1 X 9.9 11.3 -0.1 X 8.1 9.7 -0.3 X 7.4 8.4 -0.3

T2 X 6.3 7.9 0.3 X 5.8 6.6 0.2 X 4.2 5.1 0.5

T3 X 6.1 7.4 0.4 X 5.1 6.3 0.2 X 4.3 5.5 -0.2

T4 X 6.2 8.9 0.7 X 8.6 9.0 0 X 4.9 7.9 -0.2

T5 X 5.5 6.7 0.3 X 4.6 5.4 0 X 3.8 4.6 0.2

T6 X 5.9 6.2 -0.2 X 5.1 5.9 -0.1 X 3.8 4.8 0.4

T7 X 6.9 8.0 0.7 X 6.4 7.1 0.4 X 5.4 6.1 0.5

T8 X 7.1 8.5 0 X 5.7 6.4 0.1 X 4.3 5.3 -0.1

T9 X 5.7 7.3 0.4 X 4.6 5.9 0.2 X 3.9 4.2 0.4

T10 X 12.1 13.7 0.2 X 10.6 11.3 0.4 X 9.0 9.5 0

T11 X 9.7 11.0 -0.3 X 8.5 9.9 0 X 7.1 8.1 -0.3

T12 X 10.9 12.8 0.3 X 9.6 11.6 0.2 X 8.1 10.1 0

Conditions: 45.2%RH 77.2oF (Not performed in a controlled environment)

Table 4: With feedback controller ON (balance in volts, decay in seconds) 18” 

Position Low
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

Medium
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

High
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

T1 X 7.8 8.3 0.1 X 6.8 7.9 -0.4 X 6.4 7.1 0.0

T2 X 8.9 7.9 2.0 X 8.3 7.2 3.0 X 6.9 6.6 3.0

T3 X 6.3 6.2 2.0 X 5.9 5.5 2.0 X 5.1 4.1 3.0

T4 X 7.0 6.3 3.0 X 5.1 5.1 3.0 X 4.3 4.9 2.0

T5 X 8.3 6.9 3.0 X 7.9 5.6 4.0 X 7.5 6.7 2.0

T6 X 6.4 9.0 0.0 X 6.5 8.1 -1.0 X 4.5 7.5 -2.0

T7 X 7.0 6.4 2.0 X 6.1 5.8 3.0 X 5.4 5.0 3.0

T8 X 8.2 7.9 3.0 X 6.4 6.7 2.0 X 5.0 5.1 2.0

T9 X 7.7 8.4 1.0 X 7.0 7.7 1.0 X 6.2 6.5 3.0

T10 X 5.9 7.5 0.6 X 5.7 6.8 -1.0 X 5.7 6.1 0.9

T11 X 8.0 8.4 2.0 X 7.1 8.3 1.0 X 6.2 7.2 1.0

T12 X 11.3 12.8 1.0 X 9.8 11.5 1.0 X 8.7 10 1.0

Conditions: 45.6 %RH 75.9oF (Not performed in a controlled environment)

Table 5: With feedback controller OFF (balance in volts, decay in seconds) 18”
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fall within +/- 1.0 volt. An ionizer alone appears incapable of 
sustaining +/- 1.0 volt. 

The same ionizer with the controller ON (Table 6B) has a Cp 
and CpK of 6.58 and 5.68, which illustrates that the process is 
more than capable of staying within +/- 1.0 volt. 

The Multi Variation Chart (Table 7) illustrates the variation in 
the data at different fan speed conditions. This chart highlights 
the controller’s ability to maintain a much tighter balance in 
ionization despite differences in air speed. 

In short, Table 6B clearly shows that an ionizer with controller 
is capable of maintaining a balance within 1.0 volt. Over an 
extended period of time, an ionizer’s balance will eventually 
drift out of range. Thus, the controller’s role is even more 
important for maintaining balance! Note: > 30 data points per 
test position is preferred for statistical purposes in order to 
increase confidence intervals. 

Although evaluation of overhead steady state DC ionizers 
represents just a snapshot of testing, the value of a feedback 
controller for use in critical environments appears to have 

Table 6A: Process capability of balance with controller OFF Table 6B: Process capability of balance with controller ON

Position Low
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

Medium
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

High
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

T1 X 9.9 11.3 -0.1 X 8.1 9.7 -0.3 X 7.4 8.4 -0.3

T2 X 6.3 7.9 0.3 X 5.8 6.6 0.2 X 4.2 5.1 0.5

T3 X 6.1 7.4 0.4 X 5.1 6.3 0.2 X 4.3 5.5 -0.2

T4 X 6.2 8.9 0.7 X 8.6 9.0 0 X 4.9 7.9 -0.2

T5 X 5.5 6.7 0.3 X 4.6 5.4 0 X 3.8 4.6 0.2

T6 X 5.9 6.2 -0.2 X 5.1 5.9 -0.1 X 3.8 4.8 0.4

T7 X 6.9 8.0 0.7 X 6.4 7.1 0.4 X 5.4 6.1 0.5

T8 X 7.1 8.5 0 X 5.7 6.4 0.1 X 4.3 5.3 -0.1

T9 X 5.7 7.3 0.4 X 4.6 5.9 0.2 X 3.9 4.2 0.4

T10 X 12.1 13.7 0.2 X 10.6 11.3 0.4 X 9.0 9.5 0

T11 X 9.7 11.0 -0.3 X 8.5 9.9 0 X 7.1 8.1 -0.3

T12 X 10.9 12.8 0.3 X 9.6 11.6 0.2 X 8.1 10.1 0

Conditions: 45.2%RH 77.2oF (Not performed in a controlled environment)

Table 4: With feedback controller ON (balance in volts, decay in seconds) 18” 

Position Low
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

Medium
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

High
Speed

+1kV
- 0v

1kV
- 0v

Average
Balance

T1 X 7.8 8.3 0.1 X 6.8 7.9 -0.4 X 6.4 7.1 0.0

T2 X 8.9 7.9 2.0 X 8.3 7.2 3.0 X 6.9 6.6 3.0

T3 X 6.3 6.2 2.0 X 5.9 5.5 2.0 X 5.1 4.1 3.0

T4 X 7.0 6.3 3.0 X 5.1 5.1 3.0 X 4.3 4.9 2.0

T5 X 8.3 6.9 3.0 X 7.9 5.6 4.0 X 7.5 6.7 2.0

T6 X 6.4 9.0 0.0 X 6.5 8.1 -1.0 X 4.5 7.5 -2.0

T7 X 7.0 6.4 2.0 X 6.1 5.8 3.0 X 5.4 5.0 3.0

T8 X 8.2 7.9 3.0 X 6.4 6.7 2.0 X 5.0 5.1 2.0

T9 X 7.7 8.4 1.0 X 7.0 7.7 1.0 X 6.2 6.5 3.0

T10 X 5.9 7.5 0.6 X 5.7 6.8 -1.0 X 5.7 6.1 0.9

T11 X 8.0 8.4 2.0 X 7.1 8.3 1.0 X 6.2 7.2 1.0

T12 X 11.3 12.8 1.0 X 9.8 11.5 1.0 X 8.7 10 1.0

Conditions: 45.6 %RH 75.9oF (Not performed in a controlled environment)

Table 5: With feedback controller OFF (balance in volts, decay in seconds) 18”
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real merit. During the ionizer qualification process, other 
tests for airflow, emitter point contamination, fan particle 
generation, maintenance between calibration cycles and other 
considerations should be evaluated over a longer period. 
Overall, a feedback controller system should maintain tighter 
ionization balance and promote better decay times between 
calibrations. 
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Testing Equipment Used
MSK/NOVX Corporation, Series 3350 & 7000, Multi-Fan 
Closed-Loop Ionizer Controller & Sensing Probes, PEMS 
Software

Trek 156A1 & Trek 157 Charge Plate Monitor with 6” x 
6” Charge Plate

Ion Systems Charge Plate Monitor with 6” x 6” Charge 
Plate

3M/Credence Technologies, EM Aware with Credence 
Controller
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Table 7: MultVari chart of average balance of ionizers - controller 
On vs. Off at low, medium and high fan speeds




