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	 NPBI® Needle Point Bipolar Ionization Reduces Particles Faster

	 HVAC systems equipped with GPS Air NPBI products remove fine and ultra-fine particles better than 
systems without. Independent testing shows NPBI decreases particles faster even with standard 
commercial filters. Results show NPBI is very effective on virus sized particles leading to the conclusion that 
systems with MERV8 filters and NPBI manage small particles like MERV13 equipped systems.

GPS-045-71-R20-PART

	 Testing Method and Data Analysis
	 Fine and ultra-fine particles were added to a large (AHAM-

standard chamber) with a recirculation duct. Air was circulated 
at six air changes per hour (6 ACH). Particle counts were 
measured every minute. Two rounds of testing confirmed 
how soft ionization performed with different MERV8 synthetic 
media filters (Filter A and Filter B). In each round a control with 
ionization turned off was also measured.

Test Chamber Configuration

	 Why Managing Small Particles Matters
	 Particles 2.5 μm and smaller challenge human health because they penetrate deep into the respiratory 

system. Due to small size and low mass they are difficult for standard HVAC systems to capture. [1] [2] 

•	 Fine (≤ 2.5 μm) and ultra-fine particles (≤ 1.0 μm) make up 99% of particles in the air and are such low 
mass that airflow of commercial and residential HVAC systems are not effective at carrying them to filters.[3]

•	 Due to their size, fine and ultra-fine particles achieve deep penetration in human respiratory systems, the 
bloodstream, and are likely to cause cardiopulmonary distress.[1] [4]

•	 Long-term studies indicate that asthma-susceptible populations have more healthcare burden the closer 
they are located to major roadways, where fine particle counts are higher.[5] [6]

•	 Particles between 0.2 and 0.5 μm are categorized as the Most Penetrating Particle Size (MPPS), most filters 
do not capture a high percentage of these particles. Viruses and bacterium are in this size range.[7]

	 Managing these particles is easier with GPS NPBI soft ionization because it lowers fine and ultra-fine 
particle concentrations quickly, particularly MPPS, helping to lower exposure in the breathing zone.

	 Particle Testing Summary & Graphs
	 GPS NPBI technology provides three benefits in particle reduction:
1.	 Reduction in the mass of particles in the test chamber. This is illustrated by analysis of the mass (< PM1.0) 

of the particles in the test chamber. The results demonstrate real time or instantaneous particle 
impact (60 - 160% improved). Figures 1 and 2.

2.	 Impact on the Most Penetrating Particle Size (MPPS). MPPS is defined at ~0.3 microns, as this size particle 
is not captured by most filters. NPBI technology dramatically improves the capture and removal of 
MPPS particles from the air stream (60 - 1,200% better). Test data demonstrate the effectiveness of 
bipolar ions in space in improving filter performance.  Figures 3 and 4.

3.	 Agglomeration of particles. GPS test data illustrate the shift in particle sizes from small to large with an 
analysis based on the fraction of particles remaining in each bin size. Figure 5.  
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	 Figure 1 Filter A: During the first 
20 minutes the mass of particles is 
extremely high. After 20 minutes, 
the data reflects a greater than 80% 
improvement in the reduction rate with 
ions present.

	 Figure 2 Filter B: During the first 
10 minutes the mass of particles is 
extremely high. After 10 minutes, the 
data reflects 100-160% improvement in 
the reduction rate with ions present.

1.	Reduction in the mass of particles in the chamber

	 Figure 3 Filter A: During the first 20 
minutes, the number of particles is 
extremely high. After the first 20 minutes, 
the data reflects a consistent 60-75% 
improvement in the rate of reduction in 
particle counts with ions.

	 Figure 4 Filter B: During the first 10 
minutes, the number of particles is 
extremely high. After the first 10 minutes, 
the data reflects a consistent 600% 
- 1,200% improvement in the rate of 
reduction in particle counts with ions.

2.	 Impact on the Most Penetrating Particle Size (MPPS). MPPS is defined at ~0.3 microns, as this size 
particle is not captured by most filters. Particle Count Reduction with NPBI.
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	 Economics of Better Particle Management

	 The third party testing results lead to the conclusion that systems with MERV8 filters and NPBI manage 
small particles like MERV13 equipped systems. Despite the differences in filter performance, GPS soft 
ionization provides a boost to both. It is proven that soft ionization reduces fine and ultra-fine particles, 
lowering respiratory exposure. This results in better air quality overcoming some of the limitations of 
conventional HVAC equipment. The energy and maintenance costs are lower with ionization plus MERV8 
when compared to higher performing filters in HVAC systems because soft ionization supports lower cost 
filters and lower static pressure typical of lower rated filters. These results align with prior third-party peer-
reviewed journal articles on this topic. [8] 
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Note: 
 
 Coagulation for small particles (101.8 nm in this case) does not follow a specic pattern as 

mentioned before. 
 However, for larger particles the effect of ionization is clearly demonstrated with these 

experiments.  
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	 Figure 5 All Test Runs Averaged: 
Particles in the 0.8 μm bin increase in 
count due to ionization (gap between the 
control and test lines) and the constant 
increase in the formation of 0.8 μm 
particles (as indicated by the upward 
slope of the line). This performance is 
a result of ultra-fine particles joining 
together via electrostatics and becoming 
larger.

3.	Particle Agglomeration - Making Small Particles Larger for Faster Filtration
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