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Introduction
Due to rapid deterioration of air quality following the industrialization and increase of number of vehicles in the recent few years there has been a raising interest regarding the car cabin air pollution matter. Consequently the related automobile enterprises are becoming more aware of the importance of research regarding the improvement of car cabin air quality. 
The main cause generating such pollutants is the waste gas of the vehicle, but there are other known sources responsible for the deterioration of indoor air quality such as factories, urban city area, smoking inside the car and the interior cabin material. 
The start of the product, which was applied at the beginning, is the passenger car dust removal filter produced in the late 80s in northern Europe. The application of this product was limited collection of pollen and dust. But, the interest shown regarding the vehicle indoor air pollution control and removal of material as the soot of diesel cars engine and other pollutant materials like SOx, NOx, ammonia and benzene as well as the dust particle rose with the necessity for their control. In Europe, the absorption filter system, which uses the active carbon was developed. As the filter technology was further developed and new demands were set on car production as well as introducing the new car types. A challenge was to be faced, concerning the removal of not only dust, but other chemical compounds, which are responsible for the indoor air quality deterioration, as to meet the very recent air quality standards as well.

Recent development mainly involving various chemical water absorber, the efficiency of the cabin filter came to be high very, also the price came to be low consequently about the quarter below the initially product. Recently in Europe the ratio of the vehicle, which are equipped with the filter goes over 90%. The ratio of the introduced filter, which introduces the duplex absorption material is about 50%
Testing Method and Standard

Testing apparatus used in this study was a testing chamber testing car. Testing chamber [Fig.2] was used first to evaluate the chamber conditions of the indoor air flow and the problems occurred by using this testing device were performed in real scale testing where the testing car was used. Inside chamber the gas was allowed to flow after it has been tightly closed. The activated carbon was used mainly for the removal of offensive odour material, specially there was an effect to the HC which is an important ingredient of offensive odour. The removal of offensive odour as small physical absorption, by a London-van der Waals force the element of offensive odour composing elements were collected in the surface of activated carbon. But the waste gas of the automobile back and the presence of SO2and NO disregarded the activated carbon, which is used for the chemical control of the HC, also there was an effect from outside due to incomplete combustion of the fuel.
The standard regulation for the test performed for the aim of the removal of car indoor air pollutants are established in paper of the German Standard DIN in the year 1991 by German VDA (Society of the German Automotive Industry). The results of the test performed by the Institute of Toxicology and Aerosol Research of the Fraunhofer Gesellschaft has shown the electrostatic effect, which was later taken in consideration and completed in the Part 1 of official standard paper DIN 71460 in 1992. The final test standard regulation was set in the year 1994 by ISO /TR 11155-1 and later in the 1999 year paper ISO/CD TS  11155-1 and 2001 year paper ISO/PRF TS 11155-1 standard regarding the test method and test material regulations.

Numerical Analysis 
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For the computer simulation of the test device Puri-Filter the program FLUENT v5 was 

[image: image2.wmf]0

20

40

60

80

100

0

10

20

30

40

50

60

Time, min

Gas removal, %

NO2

SO2

NH3

           Warm current model             Particle trajectory tracking model

Fig.1  Computer simulation models
used. Warm current model and Particle Trajectory Tracking model were used to show the efficiency of the collecting performance of Puri-Filter. The Lagrangian model of Particle Trajectory Tracking model which shows the motion and a particle flow track of continuous equation, momentum equation, energy equation, warm current kinetic energy equation, warm current dispersion equation and the incompressible normal flow equation were calculated. In order to predict the flow trajectory of particles the commercial program GAMBIT 1 was used based on the results of which the interior grid structure was designed for the performance of numerical analysis.

Test Apparatus
The first test was performed using the testing chamber made especially for the purpose of this test. The chamber [Fig.2] is made from the transparent plastic material and serves as the device to evaluate small scale testing conditions as well as to evaluate the performance technology of Puri-Filter. Problem that occurred in the chamber test later were tested in the testing vehicle, where various devices were used for the performance of the particle dispersion and composure. Indoor air circulation control device as well as other devices make the total system as a complete assembly called Puri-Filter. The filter is designed to be mounted in the back space of the car, behind the back seats [Fig.2]. Usually the test device is designed for the automatic regulation of the filtration velocity but for the purpose of this test the high speed filtration mode was chosen. The flow rate of the entering gas is controlled by a ball-type flow meter in order to maintain the constant gas flow. Particle distribution of gas is measured by Aerodynamic Particle Sizer.
As a testing car the new EF-Sonata Model made by Hyundai Company was used [Fig.2]
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Fig.2  Test Chamber and Puri-Filter mounted inside the testing car

Conclusion
The Puri-Filter provides air purification device that reduces substantially the amount of specific major air pollutants found car cabin, thus increasing comfort in motor vehicles and provide better health environment for passengers. The apparatus is not added to the existing ventilation system but operates as independent control device, which operating at variable speed on 12 volts direct current.  A principal object of this test was to enhance the performance of filtering system and thus to maintain vehicle cabin air free of harmful respirable particles, noxious and other gases, which present serious health risk.
After making a summary of the results from the test we can conclude that the device as tested here in this experiment has shown the possibility of its successful application. In order to evaluate the performance the numerical simulation as well as the test results has shown that the application of HVAC system for control of indoor air pollution and is able of keeping the pollutant quantity within the allowed boundary values. During the operation of the Puri-Filter there was testing of its efficiency running alone and at the same time with the already applied HVAC system together. The result has shown that the removal efficiency turn out to be very high if both systems are operating and the range of particles hazardous for human health was effectively removed.
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