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HARMFULNESS of exhausted system motor SUS in CONFINED SPACE

M. Todic
, S.Petkovic2, B. Milinovic3
Summary: Exhausted system motor SUS ejects gases and solids during their work. The percentage of these substances is dangerous and harmful especially in a limited ie. indoors space. Negatvivity intensity depends on the type of construction and technical equipment of these spaces in which they are issued. It refers to the technical inspection stations, workshops and closed underground, overground public and commercial garages. On the technical inspection stations by the legal regulations those hazardous and noxious substances derives with prescribed exhausted systems. In this way, the degree of risk vulnerability of employees is reduced to a lower level provided that the systems are properly applied. The question is what level of risk degree of danger and hazards in the area of service centers for passenger and commercial vehicles driven by internal combustion engines. In addition, an increasing number of large trading houses that make up ground and underground garages for their clients, are equipped with exhausted systems, the question is what level of danger and hazards is in these areas
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1. INTRODUCTION 

Vehicles with its own power (SUS engine) are moving in public road traffic, parked in the public and private garages, are held on the technical services in certain time periods. The technical services required after removal of faults on the drive motors and circuits that govern the work carried out engine tests, ie, tests, is well corrected deficiencies that caused the engine (vehicle) was brought into service. Workers who work on it are exposed to dangers and hazards that may occur and which are inevitable in the course of their work. Services typically do not have Kiln-forced ventilation systems, ie. Usually it's with the opening of certain openings in the area of service work creating drafts. In public garages, there are systems for artificial ventilation but the question is about  their functionality. This phenomenon can be felt if you park the car in a public garage of shopping centers in particular in the zone below the soil surface, ie. Underground garage. Since the damages that occur due to engine emissions from internal combustion engines largely invisible, considering the emphasis in this paper apply to them. Harmfulness in the exhaust gases are toxic gases and particles unconsumed fuel.
The quantity, composition of exhaust gases and suspended solids that are released into the atmosphere workspace depend on the type of engine of the vehicle and its technical correctness. It is believed that every liter of fuel combustion produces about 100 g of CO, 20 grams of volatile organic compounds, 30 g NOx, and other dangerous and harmful substances in cases where the quality of the combustion is  optimal.
2. Harmful gases and particulate matter
Gas is the physical state of matter, not of its own form and volume but takes the shape of the space in which it is located. Its action depends on the physical and chemical properties, concentration, duration of exposure, breathing rate and so on. The solubility of gas in water is the most important feature that determines its toxicokinetics. Water-soluble gases are retained in Gonjeva parts, but they poorly soluble in water in the lower parts of the respiratory system of a human, and each in its proper place may cause acute and chronic pollution. Some gases are odorless, while others have a characteristic odor that can be felt when their concentration is below the DGV (DGV-lower concentration limits).
Composition of exhaust gases and solids combustion engine depends on the quality of combustion processes, the type of fuel and of the system for their reduction ie. decreasing. The composition of exhaust emissions without the system for reducing the harm of harmful components hanging on the type of powertrain and fuel is burned. The composition of emissions of gasoline engines is: N2 - 72.3%, water vapor - 12.7%, 1.0% inert gases, CO2-12,3%, O2-0,7%, solid particles of 0.015%, 0.05% HC, NOx 0.085% , total hydrocarbons-NHC, non-methane hydrocarbons-NMHC and CO-0.85%. Composition of exhaust gases of diesel engines is: N2 - 76%, water vapor - 7.0%, CO2-7,0%, O2-9,7%, solid particles 0.05%, SO2 - 0.02% , 0.03% HC, NOx and 0.15% CO 0.05%. During complete combustion, hydrocarbons react completely with oxygen, producing carbon dioxide and water. Nitrogen and inert gases do not cause a reaction. In reality, however, a complete combustion does not happen, and nitrogen and sulfur forming harmful substances such as carbon monoxide (CO), nitrogen oxides (NOx), unburned hydrocarbons (HC), particulate matter (C + residues) and hydrogen sulphide (H2S) . Total pollutants 0.09%, of which: 0.043% CO, NOx 0.034%, 0.005%, 0.008% HC AM, 0.001% other.
Only relations of harmful substances for Otto and Diesel engines is provided in Figure 1.
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koje su kancerogene i stetne po ljudsko zdravlje. Velitina preénika ovih Gestica je u poredenju sa
zmom peska 10 do 30 puta manja. Relativna koncentracija uglien monoksida CO i nesagorelih
hidrokarbonata HC je znatno veca kod benzinskih motora.
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Shodno navedenom, na tehnitkom pregledu pri kontroli izduvnih gasova dizel motora, propisima je

regulisano da se posmatra samo stepen zacrnjenja (koeficijent apsorpeije) izduvnog gasa a ne i

volumenska koncentracija pojedinih izduvnih gasova kao kod OTTO motora. Graniéno zacrnjenje

izduvnih gasova dizel motora propisano je homologacijskim pravilnikom ECE R 24 kojim se ovde

necemo baviti u smislu njegovih odredbi iz razloga sto se homologacijska ispitivanja razlikuju od

periodiéne kontrole izduvnih gasova na tehnickom pregledu .

Na tehnickom pregledu vozila u eksploataciji, propisima je regulisano da se kontrola stepena

zacrnjenja izduvnog gasa izradunava nakon najmanje tri uzastopna ubrzanja neoptereenog

motora od broja obrtaja na praznom hodu do najveceg broja obrtaja pri kojoj dovod goriva
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Figure 1. Relationship of harmful substances in exhaust emission of powertrain
Due to the result of that cause and can caus, the elementary parts of the exhaust gases are prescribed allowed concentrations of hazardous and harmful elements in the exhaust emission. On this basis on the territory of Europe has been adopted a directive on permissible concentrations.
 The permissible emission concentration of harmful elements in the exhaust gases is defined by Directive 70/220 / EEC, under table 1.
Table 1.  The permitted level of pollutant emissions for passenger cars
	g/km
	CO
	HC+NOx
	HC
	NOx
	PM

	norm
	P
	G
	P
	G
	P
	G
	P
	G
	P
	G

	Euro 3
	2.3
	0.64
	
	0.56
	0.2
	
	0.15
	0.5
	
	0.05

	Euro 4
	1.0
	0.50
	
	0.30
	0.10
	
	0.08
	0.25
	
	0.025

	Euro 5
	1.0
	0.50
	
	0.23
	0.10c
	
	0.06
	0.18
	0.005
	0.005

	Euro 6
	1.0
	0.50
	
	0.17
	0.10c
	
	0.06
	0.08
	0.005
	0.005


*P-Petrol, **G-Gasoil, c- i NMHC do 0.068 g/km
These regulations apply to the territory of the EC and member states which are joined in their system.

There are various proposals for the budget amount of hazardous and harmful substances during the movement of vehicles and considerations are not taken into account when vehicles are a powertrain works. These are proposals which satisfy current regulations. But there are no regulations for cases when parking is in public garages and remotion from the garages, repairing the unit in service, the technical inspection if they are not used systems for waste gate for vehicles. The overall pattern for the emission of harmful exhaust gases is:
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where:


de – factor of emission of harmful substances, table 1.


t – the average period of the engine in an enclosed space.
3.   Dangerous and harmful ON technical inspection of vehicles and a public garage
After the applicable legislation in the technical inspection of vehicles required the exhaust system of the vehicle linked to the system for draining gases out of the area of technical inspection. Public garages must also have systems for forced ventilation, however, for technical services for the maintenance of vehicles it has not a legal obligation. The concentration of exhaust matter is a function of engine capacity, type of fuel to run the engine and its volume. Engines with greater total work volume emit a larger amount of hazardous and harmful substances in their work. The concentration of exhaust gases and particles depends on the engine capacity, type of fuel burns, whether the engine is running in a closed or open space, correctness of engine ie. Vehicles. The concentration of harmful substances in the area of technical inspection for non-operating system for discharge of exhaust gases during the summer and when the input and output lines with maximum open ie. There is natural ventilation, Figure 1.
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Figure 2. The concentration of hazardous and harmful substances
With in diagrams in Figure 2 shows the concentration of CO, NO, NO2, particulate matter, SO2 in the review of vehicles with diesel engines with displacements of 1.9 liters, eco categories Euro 4 produced in 2005. Especially pronounced concentration of NO2 and his companion NO. The concentration of harmful substances is stabilizing after the termination of the lines to the technical service after 2 hours. High concentration is registered without applying the extraction of exhaust gas from the line. Concentration is important and that information can be attached to the engine in the public garages and technical services at the rehearsal engine.
The presence of particles in the zone of the line technical inspection is shown in Figure 3. From this diagram can be said with certainty when the service carries out a review of the vehicle, when it is not useful system for draining gases, when viewed on the line vehicle with greater engine capacity (passenger or cargo).
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Figure 3. The concentration of airborne particles PM2.5
The concentration of harmful substances in the course of a day is given in Figure 4. In particular, the observed concentration of nitrogen oxides, which are harmful. 
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Figure 4. The concentration of harmful substances in the course of a working day
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Figure 5. The concentration in the area of technical inspection in the non-working days
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Figure 6. The concentration of NO and NO2
4. CONCLUSION 

From the research it can be concluded that the concentration of dangerous, harmful gases and dust above the permitted levels, on the lines of the technical inspection of vehicles in the event of disuse, the extraction of exhaust gases. The concentration of these substances in public garages and maintenance service is important especially if in these areas is not installed forced ventilation systems or if the system is not used. This especially can feel the parking of vehicles in public garages that are located below ground level. Unfortunately, the consequences of harmfull matter manifest to human health after being exposed for longer time so that their significance impacts on human health minimizes. According to statistics on the increase in the number of patients so far incurable disease in the larger settlements contribute to a large number of vehicles with engines on internal combustion drive. On the basis of studies that have been conducted in line technical inspection during the summer months it can be concluded that the level of harmful and hazardous substances in the exhaust emissions of internal combustion engines is substantial. Because of this it is very important that each service for maintenance, public garages and other facilities in which retain the vehicle for operating combustion engine needs to have a system of forced ventilation with automatic control.
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