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Re: Sterilizing of Air

In cooperation with the Danish “Statens Serum Institut” in Copenhagen we have made various calculations regarding disinfection of the room air in operating theaters.

Primary, UV-disinfection can be used successfully where pathogenic bacteria are spreed through the air disinfection to human beings/the product. Next after disinfection of water, this application is one of the most important and most succesfull for the insertion of UV-radiation. The other possible way of bacteria transfer through contact infection is more difficult to treat with UV-disinfection, especially when the coverage of the UV-rays is reduced due to shadows.

A total elimination of bacteria is not possible (logarithm coherence between degree of extermination and dose output), however in most cases also not necessary. Experience has shown, that generally by air disinfection it is only necessary with a major reduction of the bacteria contact. As infections often occur through mixed infections (contact and air), the UV-desinfection is very recommendable, when the danger of mutual infection is very high in a room, due to the presence of several ill persons/products. For instance this is the case in hospitals, waiting rooms etc. (in principle the same arguments are valid for room disinfection in areas beyond the medical)

Generally, the room air is radiated with a relatively low UV-radiation intensity. The highest effect when disinfecting the air is achieved when every ray travel over the longest possible distance, before it is being absorbed through a resistance in shape of a surface.

Disinfection fittings are applicable in different ways:
1. For indirect (and/or direct) radiation of rooms

2. For disinfection of working environment

3. As UV-radiation cabinets between two  rooms

4. In air-conditioning units

However, we would recommend to use UV-disinfection in connection with air-conditioning units to ensure that the staff is not being exposed to UV-radiation.

Thus, it is possible to supply not only hospitals, office environments etc with mainly disinfected fresh air, also air ducts for cold storage plants in the food processing industry can be supplied with germicidal lamps.

Due to the defined air- and radiation conditions we achieve good results with the UV-disinfection. First of all, the obtainable in-activity degree of 99.9 % or 99.99% in theory depends on the number of lamps installed. In order to calculate the right number of lamps, other conditions have to be considered, conditions which can have positive or negative influence on the disinfection degree. The factors to be considered are mentioned below. In order to illustrate the right use of these date we have mentioned an example of calculation at the end.
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     Injection            Filter           UV-Sluice                 Fan           Exhaust

Ordinary references to the planning

1. The UV-sluice is equipped with well reflecting material on the inner side

2. Shadow formation in the UV-sluice must be avoided

3. The placing of the lamps according to the direction of the air

4. Distance between the lamps

5. Once a month the lamps and walls must be cleaned, either by using a woollen cloth or the following solution: 1 x phosphoric acid, 1 x ethyl- or methylated alcohol, 2 x water. Remember to rinse carefully !

6. Lamps must be changed after 8000 hours of operation.

Example for calculation of air-conditioning plants

Given: Sectional view A (m2) = 1.27 m2, airflow VL (m3/min) = 21,000 m3/h = 350 m3/min, air speed V meter/sec = 4.66 m/sec.

Theory: Bacterium coli 99.9% disinfection, air temperature t = 20 degr. C, Air humidity 80% (worst case), UV-sluice equipped with aluminium foil (reflection degree 75%).

Calculations according to our tables:

Disinfected air quantity                                     L1 (m3 air/W uv min) = 1.0

Correction factor for sluice sectional view:       K1                               = 1.05
Correction factor for air humidity                  K2 = 1.65

Correction factor for reflection degree           K3 = 1.8

                Lreal  = L1 K1 K2       = 1.0 x 1.05 x 1.8               = 1.15
                                              K2                            1.65

Requiered UV-C quantity  Puv = VL ( WUV ) = 350 m3/min = 300 WUV
                                                               Lreal                   1.15                                                                                       

JIMCO UV-C lamps output 79 watt   =  25 W uv-c at 253.7 Nm

Reduction through dependence of temperature, parameter v,    k4 = 80%

Reduction though radiation relapse, 8000 hours, -value  k5 = 80%

  K4    X    K5   (Wuv)  =  25Wuv x 0.8 x 0.8 = 16 Wuv   
 100      100

Quantity of lamps = 300Wuv =  19 JIMCO UV-C lamps ea. 79 watt.
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We enclose a table showing which UV-C dose has to be used to inactivate various microorganisms.

For this technology, JIMCO A/S has developed a special UV-C-sensor, which is placed in the UV-sluice. The special thing about this instrument is, that only UV-C rays between 200-300 Nm are measured, as a result you can read exactly on an external display whether there is enough UV-C present for an optimum disinfection.
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