EXHAUST EMISSIONS
-Air is mostly nitrogen 76%, oxygen 21%
-Perfect combustion would yield: H20 & C02
	Ignition, a/f ratio, combustion temps and physical imitations

-In analyzing exhaust readings, the lower the HC the better

-Compressing the a/f mixture pushes the molecules together; when some of the fuel
    molecules are ignited, the combustion process begins

HYDROCARBONS

-High HC is a result of anything that interferes with the normal comp., ignition or burning of the fuel

-Compr. must be high enough to push the molecules close together for the chain reaction to take place

-Ignition: with an ignition problem, the entire charge of fuel in the cylinder will go out, or not light at all;     
   end result is high HC

-A/F: ideal is 14.7:1 stoichiometric, either rich or lean mix result is high HC

-HC is measured in PPM 500 ppm = .05%

-High HC could be caused by too much fuel or not enough air

-Too much fuel could be caused by high fuel pressure, oil saturated w/fuel, canister purge problems, bad           
   engine management control

-Restricted airflow is usually a mechanical malfunction: burned or misadjusted valve, broken ring, bad    
   cam, improper valve timing, restricted air cleaner or restricted exh. If there is a restricted a/f, the      
   engine cannot bring in enough a/f and the distance between the molecules is too great, thus     
   combustion is hampered.

-Advance ignition timing: the flame starts to burn too quick, the molecules are not completely 
   compressed, which results in a break in the chain reaction and the flame goes out

-Vacuum leak that causes a lean mixture

-Excessive carbon build up, carbon acts like a sponge, causing erratic HC readings







CARBON DIOXIDE

-CO2 is a by-product of complete combustion: the higher the number, the more efficient the engine is

-13-16% for a car w/catalyst

-A rich or lean A/F will lower CO2 readings

-High CO2 means A/F near stoichiometric

-CO2 results from combustion of the fuel

-If CO2 and O2 are low, A/F is rich

-If CO2 is low and O2 is high, A/F is lean

(Be sure to disable smog pump during readings)

-A running engine will have at least 4% CO2

-Converter and smog pump oxidizes CO into CO2

-CO gets lower after stoichiometric ratio

OXYGEN

-O2 is not formed by combustion

-O2 should be consumed during the combustion process, what the analyzer reads is what is left over 
  after the combustion process

-Normal O2 readings before the cat. should be 1-2%

-High O2 means lean mixture; less O2 was used in the comb. process

-Low O2 means rich mixture, means O2 was used up in the comb. process

-O2 can be high because of a vacuum leak

-O2 is used during comb. process, so anything that ends the comb. process or prevents it from occurring 
   will raise O2 levels

-2000 rpm cat. equipped car should be .1% or lower

-Over 5% usually means misfire



OXIDES OF NITROGEN

-NOX is formed when nitrogen and oxygen bond under high heat and pressure

-Lean A/F above 16:1 results in low NOX because combustion process is slower

-NOX are highest at stoichiometric ratios

-NOX are lowered by using EGR, which will lower comb. temps and by the reduction cat.

-Anything that increases temps will cause NOX levels to raise: cooling system, heated air-intake, high 
   comp., engine modifications or carbon build up, advanced ignition timing

CARBON MONOXIDE

-Is a byproduct of the combustion process, resulting from incorrect air-fuel mixture. CO is formed when 
  there is a lack of sufficient amount of oxygen to support complete combustion. CO can also be formed   
  if an overly rich A/F mixture is present. Presence of CO means combustion is taking place.

-CO is low indicates a lean mixture

-CO will be lower with a cylinder misfire

-CO is a byproduct of the combustion process

-CO will be high with high fuel pressures

-CO will be high with dirty air filter

-CO will be high with oil contaminated with fuel

-If CO and O2 are the same, engine is operating normal

-CO 3% or less without catalytic converter

-CO .3% to .05% or less with catalytic converter

-High CO can remembered as “clogged oxygen—meaning restricted air flow”












5 GAS ANALYZER TIPS:

-HC: 30-50 ppm or less

-CO: .3-.5% or less

-O2: 0-2% (higher means lean A/F)

-CO2: 12-17%

-NOX: less than 100 ppm at idle, 1000 ppm at wot

-CO & CO2 should be equal

-CO2 can be high efficiency indicator

-Cat. conv. efficiency test: disable secondary ign., crank engine 10 seconds, observe CO2 (a reading 
   below 12% indicates conv. is weak)
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