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Objective and brief introduction 
 

 
The  main objective of this report is to validate the performance of the application of Bipolar Cold 

Plasma Ionization technology used for the purpose of reducing the viable microorganisms (CFU 

counts) in the packaging plant area in DANONE food processing dairy product factory located in 

Parets del Valles in Barcelona, Spain. 

 

Air sampling for Aerobics, Yeast and Moulds counts was carried out in the plant before and after 

the application of the Bipolar Ionization technology. The air sample counts were carried out in the 

19-09-2019 before the Ionization was applied and then in 06-03-2020 after the Bipolar Ionization 

technology was installed and running in the HVAC Air Handling Unit (AHU) equipment. This 

values are identified in this report. 

 

In the conclusions section, results of the study and the principal outcomes are indicated. 

 

Also, further recommendations are proposed for optimization of the efficiency of the HVAC plant 

with respect to its capability for reducing to a lowest possible level the presence of bioaerosols in 

the plant.  
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Plant Activity 

 

The factory, in Parets del Vallès, Barcelona, Spain, is in operation since 1982 and with 200 workers, 

has a total area of 51,000 square meters. The company produces each year at its Parets plant, about 

140,000 tons of dairy products, including natural yogurt, Bio, Vitalínea, Greek and Egg Custard, 

reaching 3 million yogurts daily. Its facilities never close as they receive raw materials from 

different suppliers each day that meet their specifications and quality requirements. 



Address: 
 

P.I. Sector Autopista, Passeig Fluvial,  

Barcelona, Spain 
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Plant  Location 
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Rubén Cuetos Suarez 

Jefe de Proyectos y Instalaciones 

Delegación Industria 

Zona Este, Spain 

Juan Luis  Sayago 

Engineering Department 

Parets de Vallès, Barcelona, Spain 

 In colaboration with….  



  

                   Chris Russell (Product technology applications Engineer) 

 

  P Eng. -  Electronic Engineering, University College Dublin, Ireland 

  Vice President of Middle East, Asia, India and Europe at Plasma Air International a member of the Well Air Group. 
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                  Dra.  Márcia Oliveira ( Microbiology analysis) 
  

PhD in Agricultural and Food Science and Technology. Superior Technical School of Agricultural Engineering. 

University of Lleida, Spain 

Postdoctoral Researcher at Teagasc Food Research Centre, Dublin, Ireland.   

 

 

                   Paul Gerard O´Donohoe ( HVAC Project  & team coordinator)  

    M.ASHRAE -  building services Engineering,  College of Engineering & Built Environment, Technological    

University Dublin, Ireland 

    CTO & CEO  in TAYRA S.L. Spain 

Research  Team 



 Removes Virus, certified 

 Cleans air of bioaerosols 

 Eliminates VOC and particulates out of the air 

 Easy retrofit to exisitng installations 

 Very low energy consumption ≤ 200 W 

 Increases filter efficiency  

 Reduces energy cost 

 Increases productivity  
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Why Cold Plasma  Bipolar Ionization technology in food processing industries? 

99.5% of all particles in the air pass through a typical 

filter. Agglomeration of smaller particles in larger 

ones by ionizing plasma air improves filter efficiency. 
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Comparison between Bipolar Ionization  and other technologies 



 

 

 

               Plant HVAC system description 
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AHU  zoning - packaging plant area 
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AHU  nº 1 (no Ionization) 

AHU  nº 3 (Ionization) 
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 AHU nº 3 - Supply and return  distribution ductwork  in packaging area  

 Textile supply air duct 

Return air ductwork from packaging 

area cancelled 

Intake ductwork 

taken from storage 

area to create over 

pressure in 

packaging area 
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AHU nº 1 - Supply and return  air distribution  ductwork in packaging area  

AHU nº 1 

 Textile supply air duct 

 Return air ductwork  redundant 

No exhaust 100% outside air 

AHU nº1  

packaging area 



Bipolar Ionization technology installation 
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Ionization system description and technology used 
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The 50 F series ion generators are 5 tube 

industrial quality units intended for 

installation in air handling units or in duct 

systems for commercial and industrial 

facilities. The number of units and the size of 

the ionization tubes are dependent upon the 

airflow in the system and the severity of the 

pollution problem. 

VOLTAGE 

120V AC / 230V AC 

ENERGY USE 

30, 50 watts 

CAPACITY 

Up to 17,000  m3/h 

The Plasma BAR is a remote mounted needlepoint ion 

generator intended for installation in air handling units (AHU) 

and rooftop units (RTU). The Plasma BAR is available in 

lengths of 200 mm up to 2450 mm  inches in 6 inch 

increments to suit a wide variety of AHU or RTU size 

applications. 

VOLTAGE 

24V AC or 12V DC. Power supply provided for 120V - 230V. 

Transformer provided for 277V. 

ENERGY USE 

1.5 watts/LF 

CAPACITY 

Up to  34,000  m3/h . Multiple BARs can be used. 

NO. OF IONIZATION OUTLETS 

1 outlet every  150 mm 
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Mounting position of Ionization equipment (AHU nº3) 

Plasma Bar Behind cooling 

coil  and after filter 

Serie 50F installed in Supply air 

duct in the AHU discharge 

 Sample point 13 
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Integration of Ionization into central BMS controls 

Plasma Bar ionization unit 

Installed behind cooling coil Serie 50 ionization unit 

Installed in supply air duct 



Bioaerosol sampling 
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Air IDEAL 3P is an impaction aero-biocollector, and was used to detect the presence of viable 
microorganisms in the environment to be tested by precise sampling of a given volume of air. 

 

Principle of the impaction biocollector 

Impaction aerobiocollector used for detecting the presence of viable microorganisms 

Air is taken up with a turbine through a grid surface. The acceleration of airflow results in the 

impaction of airborne microorganisms on the agar. Passage of the air through the grid filters out 

particles, thereby facilitating the enumeration of CFU (colony forming units) after incubation of 

the medium. A reading and statistical correction table is used to convert the number of CFU to the 

most probable number of microorganisms collected per m3 of air 
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NOTE: The MPN value is calculated from the CFU count, using FELLER’s law. This statistical correction corresponds to the random passing of bacteria through the 

orifices of the grid. It quantifies for each “visited” orifice, (i.e. for each cluster counted) and as a function of the total number of clusters counted, the most probable 

number of bacteria which make up the cluster concerned, i.e. the number of bacteria having passed through the same orifice. The application of the statistical 

correction assumes that the CFU count on the agar concerns the number of colony clusters, i.e. the number of orifices with a positive impact, without distinguishing, 

within a given cluster, the number of confluent colonies of which it is made up. 

In order to determine the most probable number of microorganisms collected per cubic meter, the most probable number of microorganisms collected per plate 

(MPN collected) must be multiplied by 1000 and divided by the volume sampled in liters. 



Petri plates 17-09-2019 

Pre-ionization - bioaerosols analysis - visit 19-09-2019 
             

            Set up of Sampling points 

   

S13 was taken at the return filter section  of AHU nº3 (Fan off) 



S13 was taken at the return filter section  of AHU nº3 (Fan on) 

Post-ionization - bioaerosols analysis - visit 06/03/2020 
 

Set up of Sampling points S1 to S13  Petri plates  06-03-2020 
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Post-ionization - bioaerosols analysis - visit 06/03/2020 
 

Set up of Sampling points S14 to S17  

  
Note: Upon request from DANONE and during the post ionization visit the samples S14 to S17 

were taken. These sample points are out of the packaging area  



Laboratory sampling test results 
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Packaging plant area sample test results 

Observations 
 

During the first sampling of the packaging plant (17-09-2019), the sample point S10 was close to a 

canvas type portioned wall used to separate an area of the plant floor under refurbishment. This canvas 

portioned wall was not air tight and fresher cleaner outside air was filtering into the plant in this point. 

This helps to explain the high counts of S10 in the first visit that decreased in the second visit.  

The sample points S4 to S6, presented also high counts in the first visit that could be explained by the 

amount of cardboard present in the area, mainly at the points S4 and S6. 
 

To get a better picture of the reduction observed in the packaging plant, an average values of the total 

counts in the packaging plant was calculated before and after ionization.   
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Packaging plant area sample test results 

Observations 
 

It can be observed that even using an average values from the packaging area, a reduction effect of 

>75% was achieved with the ionization equipment, for both, aerobics and yeast and moulds. 

136,85 

59,85 

88,24 

31,44 

0

20

40

60

80

100

120

140

160

1st visit 2nd visit

P
o
p

u
la

ti
o
n

 (
M

P
N

/m
3
) 

Production sector S1-S10 

Aerobics Yeasts & Molds



27 

Observation 
 

The sample points S12 and S13 show an important increase in the microbial counts in the sampling done in 

second visit (06-03-2020) as compared to the first one (17-09-2019). This is mostly the result of taking the 

return air from the adjacent warehouse area, which has no ionized air or a similar AHU system as that used 

in the packaging area. This untreated air from the warehouse area has been used to create a positive pressure 

within the packaging area. However, and as a result, there is a substantial increase in the presence of 

microbial counts in the return side of the AHU nº 3. This will affect the capacity of the ionization system to 

reduce even further the airborne contamination in the packaging area because an additional microbial load 

has been added to the system. In the case of the sample point S13, this is particularly higher as the AHU nº 3 

was not running during the sample test taken in the first visit (17-09-2019). 

Wharehouse and AHU unit sampling points - sample test results 
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1st  floor  

S14 

Observation 
 

The sample points S14 to S17 were taken to determine the level 

of airborne contamination around the packaging area. These 

areas are not treated with ionization. Additionally, it can be 

seen that these areas have a higher overall microbial counts 

than the ionized packaging area. This implies that there is a 

cross contamination from the surrounding areas towards the 

packaging area.    

Adjacent areas surrounding the packaging plant area (just taken during second visit) 

- sample test results 
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Note: MPN (Most Probable Number) is a method 

used to estimate the concentration of viable 

microorganisms in a sample 

 Sampling microbial air counts – CFU to MPN  

Sample No. Test 
CFU count (1 

plate) 
MPN value 

volume air 
sampled (L) 

MPN/m3 

S1 
Aerobics 43 46,822 

1000 
46,82 

Yeasts & Molds 10 10,174 10,17 

S2 
Aerobics 40 43,273 

1000 
43,27 

Yeasts & Molds 10 10,174 10,17 

S3 
Aerobics 10 10,174 

1000 
10,17 

Yeasts & Molds 14 14,355 14,36 

S4 
Aerobics 129 176,301 

1000 
176,30 

Yeasts & Molds 66 75,737 75,74 

S5 
Aerobics 52 57,764 

1000 
57,76 

Yeasts & Molds 43 46,822 46,82 

S6 
Aerobics 56 62,776 

1000 
62,78 

Yeasts & Molds 47 51,63 51,63 

S10 
Aerobics 21 21,836 

1000 
21,84 

Yeasts & Molds 11 11,213 11,21 

S12 
Aerobics 111 143,476 

1000 
143,48 

Yeasts & Molds 145 209,34 209,34 

S13 
Aerobics 30 31,774 

100 
317,74 

Yeasts & Molds 41 44,451 444,51 

S14 
Aerobics 92 112,741 

1000 
112,74 

Yeasts & Molds 20 20,754 20,75 

S15 
Aerobics 146 211,548 

1000 
211,55 

Yeasts & Molds 127 172,447 172,45 

S16 
Aerobics 137 192,306 

1000 
192,31 

Yeasts & Molds 142 202,823 202,82 

S17 
Aerobics 151 222,875 

1000 
222,88 

Yeasts & Molds 61 69,177 69,18 

Sample No. Test 
CFU count 
(1 plate) 

MPN value 
volume air 
sampled (L) 

MPN/m3 

S1 
Aerobics 63 71,78 

1000 
71,78 

Yeasts & Molds 52 57,76 57,76 

S2 
Aerobics 62 70,48 

1000 
70,48 

Yeasts & Molds 62 70,48 70,48 

S3 
Aerobics 43 46,82 

1000 
46,82 

Yeasts & Molds 49 54,1 54,10 

S4 
Aerobics 164 254,81 

1000 
254,81 

Yeasts & Molds 94 115,81 115,81 

S5 
Aerobics 146 211,55 

1000 
211,55 

Yeasts & Molds 35 37,46 37,46 

S6 
Aerobics 127 172,45 

1000 
172,45 

Yeasts & Molds 114 148,67 148,67 

S10 
Aerobics 103 130,1 

1000 
130,10 

Yeasts & Molds 105 133,4 133,40 

S12 
Aerobics 59 66,6 

1000 
66,60 

Yeasts & Molds 115 150,43 150,43 

S13 
Aerobics 13 13,3 

100 
133,00 

Yeasts & Molds 9 9,14 91,40 

Microbial air counts – 1st visit (17-09-2019) Microbial air counts – 2nd visit (06-03-2020) 
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Conclusions 

 The application of bipolar ionization has shown to reduce the presence  of  

viable microorganisms in the air within the critical areas of the packaging in 

an average of over 74%. 
 

 The return air taken from the warehouse area increases the room pressure 

inside the packaging but also increases the viable microorganisms back onto 

the AHU nº 3 contaminating more the HVAC system. 
 

 Sample S10 was influenced by external air filtration during the first sampling 

and a reduction of the counts can be seen in the second visit. 
 

 Samples S4-S6 showed higher microbial counts inside the packaging area but 

a significant decrease was observed after the ionization system was installed.  
 

 Installing an ionization unit in the  AHU nº 1 will help to reduce further the 

presence of microorganisms in the packaging area 
 

  The adjacent areas of the packaging plant contribute to further contamination 

of the production area via infiltrations through the access doors between  

internal working areas. 
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Recommendations 
 

 

Change return on AHU nº3 
 

 Include Ionization on AHU nº 1 
 

 Ionization of the return air onto AHU nº3 
 

Eliminate return from warehouse on AHU nº 3 
 

Remove textile ductwork on AHU nº3 and install displacement air 

diffusion technology 
 

 Include climate separation between adjacent areas and the packaging areas 
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Displacement ventilation layout 

Correct air movement within the treated area 

helps to reduce the viable mircoorganism 

concentration by making more effective the 

active and spatial ionization penetration 

within the contaminated area. This is best 

acheived by the implementation of 

displacement ventilation technology. This air 

diffsuion technology is best for eliminating 

contaminates within the working area. 



 

 

Mission statements 
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TAYRA Limited Mission statement 

 Tayra was founded in 2004 with the idea to develop and apply the most advanced HVAC systems 

and technological solutions, whilst providing the furthermost forward-thinking technologies and 

products to the market in order to achieve the highest indoor air quality whereas reducing the energy 

consumption and carbon footprint of the HVAC installations and the building energy consumption. 

 TAYRA's technical team gathers more than 40 years of experience in the field of air conditioning 

installations, both in the design and application of advanced systems of high performance and 

quality. This experience has resulted in the develop of the state of the art HVAC solutions with a 

holistic approach where the well being  and health of the occupants is set as a priority in the system 

design. 

 Its Vision is to offer these new technologies to the client to improve the quality of its installation, 

reduce energy costs, exploitation, investment and adapt the solution to the client's real needs, always 

taking into account environmental protection and the impact on occupancy health and comfort. 

 Presently, the solutions developed and applied by TAYRA can be found in numerous buildings 

around the world, from Hospitals, hotels, industrials buildings, airports, office buildings, museums, 

theatres, ships, historic buildings, clean rooms, shopping centers, palaces, cathedrals, sports 

complexes, datacenters, residences, cold storage industries, food processing and production 

facilities, supermarkets, sports stadiums, etc.   

 The policy of TAYRA is not to apply the maxim “CAVEAT EMPTOR” but rather to help the client 

interpret and define their needs and apply the highest quality of Engineering solutions to the clients 

requirements so as satisfaction is always guaranteed and the client knows that what they buy is 

quality and excellence in performance.  
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 WellAir Group Limited (“WellAir” or the “Company”), based in Dublin, Ireland,  is on a 

mission to reduce indoor airborne pollutants that lead to infection, allergies, asthma, 

irritation and odors.  

 WellAir envisions a world where indoor spaces foster rather than detract from human 

health, cognitive function, productivity, and wellbeing. Beyond food and water, air quality 

is becoming the next high-profile driver of health and well-being.  

 WellAir Group and its subsidiaries - WellAir, Novaerus and Plasma Air - provide an 

ecosystem for healthy air designed to reduce illness, optimize well-being and 

productivity, and save on energy costs in high-density buildings. The Company’s 

offerings include in-room portable air disinfection units, HVAC air purification devices, 

sensors, and monitoring software. Affordable and simple to install in existing buildings or 

new construction, the WellAir systems deliver measurable improvement in indoor air 

quality and energy cost savings - highly efficacious in any situation with an ongoing need 

to safely reduce pathogens, mitigate odors, and neutralize environmental contaminants in 

indoor air.  

 Today, Novaerus and Plasma Air can be found in hundreds of hospitals, senior living 

facilities, schools, emergency vehicles, casinos, airports, railway stations, residences, and 

waste water treatment, food production factories and other industrial facilities worldwide. 

The Novaerus portable products have been sold in more than 40 countries worldwide.  
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WellAir Group Limited Mission statement 


