The octane rating of gasoline tells you how much the fuel can be compressed before it spontaneously ignites.


Gasoline is made up of molecules composed of nothing but hydrogen and carbon arranged in chains. Gasoline molecules have from seven to 11 carbons in each chain. Here are some common configurations: 

Heptane
Octane
Nonane
Decane


Gasoline + oxygen ( CO2 + Water + Energy

A gallon of gasoline contains about 132x106 joules of energy, which is equivalent to 125,000 BTU or 36,650 watt-hours

The chains from C7H16 through C11H24 are blended together and used for gasoline. All of them vaporize at temperatures below the boiling point of water.

compression stroke, where the engine compresses a cylinder-full of air and gas into a much smaller volume before igniting it with a spark plug. The amount of compression is called the compression ratio of the engine. A typical engine might have a compression ratio of 8-to-1

When gas ignites by compression rather than because of the spark from the spark plug, it causes knocking in the engine. Knocking can damage an engine

Lower-octane gas (like "regular" 87-octane gasoline) can handle the least amount of compression before igniting.

The compression ratio of your engine determines the octane rating of the gas you must use in the car. One way to increase the horsepower of an engine of a given displacement is to increase its compression ratio. So a "high-performance engine" has a higher compression ratio and requires higher-octane fuel. The advantage of a high compression ratio is that it gives your engine a higher horsepower rating for a given engine weight -- that is what makes the engine "high performance." The disadvantage is that the gasoline for your engine costs more.

Straight chain hydrocarbon cannot be compressed to a high ratio, otherwise it ignites. 

Eighty-seven-octane gasoline is gasoline that contains 87-percent octane and 13-percent heptane (or some other combination of fuels that has the same performance of the 87/13 combination of octane/heptane). It spontaneously ignites at a given compression level, and can only be used in engines that do not exceed that compression ratio.

MTBE is the acronym for methyl tertiary butyl ether, a fairly simple molecule that is created from methanol.  

MTBE gets added to gasoline for two reasons: 

1. It boosts octane.  

2. It is an oxygenate, meaning that it adds oxygen to the reaction when it burns. Ideally, an oxygenate reduces the amount of unburned hydrocarbons and carbon monoxide in the exhaust. 

Gasoline can contain as much as 10 percent to 15 percent MTBE.

The main problem with MTBE is that it is thought to be carcinogenic and it mixes easily with water.

The most likely thing to replace MTBE in gasoline is ethanol -- normal alcohol. It is somewhat more expensive than MTBE, but it is not a cancer threat.

the internal combustion engine is not perfect. In the process of burning the gasoline, it also produces: 

· Carbon monoxide, a poisonous gas 

· Nitrogen oxides, the main source of urban smog 

· Unburned hydrocarbons, the main source of urban ozone 

Catalytic converters eliminate much of this pollution, but they aren't perfect either.

Carbon is also a problem. When it burns, it turns into lots of carbon dioxide gas. Gasoline is mostly carbon by weight, so a gallon of gas might release 5 to 6 pounds (2.5 kg) of carbon into the atmosphere.

The carbon dioxide coming out of every car's tailpipe is a greenhouse gas. there are growing efforts to replace gasoline with hydrogen.

The purpose of a gasoline car engine is to convert gasoline into motion so that your car can move. Currently the easiest way to create motion from gasoline is to burn the gasoline inside an engine. Therefore, a car engine is an internal combustion engine -- combustion takes place internally

If you put a tiny amount of high-energy fuel (like gasoline) in a small, enclosed space and ignite it, an incredible amount of energy is released in the form of expanding gas.

Almost all cars currently use what is called a four-stroke combustion cycle to convert gasoline into motion.

he four strokes are illustrated in Figure 1. They are: 

· Intake stroke 

· Compression stroke 

· Combustion stroke 

· Exhaust stroke 

The piston is connected to the crankshaft by a connecting rod.

1. The piston starts at the top, the intake valve opens, and the piston moves down to let the engine take in a cylinder-full of air and gasoline. This is the intake stroke. Only the tiniest drop of gasoline needs to be mixed into the air for this to work. (Part 1 of the figure) 

2. Then the piston moves back up to compress this fuel/air mixture. Compression makes the explosion more powerful. (Part 2 of the figure) 

3. When the piston reaches the top of its stroke, the spark plug emits a spark to ignite the gasoline. The gasoline charge in the cylinder explodes, driving the piston down. (Part 3 of the figure) 

4. Once the piston hits the bottom of its stroke, the exhaust valve opens and the exhaust leaves the cylinder to go out the tailpipe. (Part 4 of the figure) 

the motion that comes out of an internal combustion engine is rotational, In an engine the linear motion of the pistons is converted into rotational motion by the crankshaft.

The core of the engine is the cylinder, with the piston moving up and down inside the cylinder

In a multi-cylinder engine, the cylinders usually are arranged in one of three ways: inline, V or flat

Different configurations have different advantages and disadvantages in terms of smoothness, manufacturing cost and shape characteristics

Spark plug 
The spark plug supplies the spark that ignites the air/fuel mixture so that combustion can occur. The spark must happen at just the right moment for things to work properly.

Valves 
The intake and exhaust valves open at the proper time to let in air and fuel and to let out exhaust. Note that both valves are closed during compression and combustion so that the combustion chamber is sealed.

Piston
A piston is a cylindrical piece of metal that moves up and down inside the cylinder.

Piston rings
Piston rings provide a sliding seal between the outer edge of the piston and the inner edge of the cylinder. The rings serve two purposes:

· They prevent the fuel/air mixture and exhaust in the combustion chamber from leaking into the sump during compression and combustion.

· They keep oil in the sump from leaking into the combustion area, where it would be burned and lost.

Most cars that "burn oil" and have to have a quart added every 1,000 miles are burning it because the engine is old and the rings no longer seal things properly.

Connecting rod
The connecting rod connects the piston to the crankshaft. It can rotate at both ends so that its angle can change as the piston moves and the crankshaft rotates.

Crankshaft 
The crankshaft turns the piston's up and down motion into circular motion just like a crank on a jack-in-the-box does.

Sump 
The sump surrounds the crankshaft. It contains some amount of oil, which collects in the bottom of the sump (the oil pan).

Engine Problems

Three fundamental things can happen: a bad fuel mix, lack of compression or lack of spark.

Bad fuel mix - A bad fuel mix can occur in several ways:

· You are out of gas, so the engine is getting air but no fuel.

· The air intake might be clogged, so there is fuel but not enough air.

· The fuel system might be supplying too much or too little fuel to the mix, meaning that combustion does not occur properly.

· There might be an impurity in the fuel (like water in your gas tank) that makes the fuel not burn.

Lack of compression - If the charge of air and fuel cannot be compressed properly, the combustion process will not work like it should. Lack of compression might occur for these reasons:

· Your piston rings are worn (allowing air/fuel to leak past the piston during compression).

· The intake or exhaust valves are not sealing properly, again allowing a leak during compression.

· There is a hole in the cylinder.

The most common "hole" in a cylinder occurs where the top of the cylinder (holding the valves and spark plug and also known as the cylinder head) attaches to the cylinder itself. Generally, the cylinder and the cylinder head bolt together with a thin gasket pressed between them to ensure a good seal. If the gasket breaks down, small holes develop between the cylinder and the cylinder head, and these holes cause leaks.

· If your spark plug or the wire leading to it is worn out, the spark will be weak.

· If the wire is cut or missing, or if the system that sends a spark down the wire is not working properly, there will be no spark.

· If the spark occurs either too early or too late in the cycle (i.e. if the ignition timing is off), the fuel will not ignite at the right time, and this can cause all sorts of problems.

Many other things can go wrong. For example:

· If the battery is dead, you cannot turn over the engine to start it.

· If the bearings that allow the crankshaft to turn freely are worn out, the crankshaft cannot turn so the engine cannot run.

· If the valves do not open and close at the right time or at all, air cannot get in and exhaust cannot get out, so the engine cannot run.

· If someone sticks a potato up your tailpipe, exhaust cannot exit the cylinder so the engine will not run.

· If you run out of oil, the piston cannot move up and down freely in the cylinder, and the engine will seize.

The valve train consists of the valves and a mechanism that opens and closes them. The opening and closing system is called a camshaft. The camshaft has lobes on it that move the valves up and down
overhead cams. This means that the camshaft is located above the valves

The cams on the shaft activate the valves directly or through a very short linkage.

A timing belt or timing chain links the crankshaft to the camshaft so that the valves are in sync with the pistons. The camshaft is geared to turn at one-half the rate of the crankshaft. Many high-performance engines have four valves per cylinder (two for intake, two for exhaust), and this arrangement requires two camshafts per bank of cylinders, hence the phrase "dual overhead cams."

