
Destroying a myth.

Some say that “an engine needs backpressure to work correctly.” Is this 
true?

No. It would be more correct to say, “a perfectly stock engine that cannot 
adjust its fuel delivery needs backpressure to work correctly.” This idea is a 
myth. As with all myths, however, there is a hint of fact with this one. Particularly, 
some people equate backpressure with torque, and others fear that too little 
backpressure will lead to valve burning.

The first reason why people say “backpressure is good” is because they believe 
that increased backpressure by itself will increase torque, particularly with a stock 
exhaust manifold. Granted, some stock manifolds act somewhat like performance 
headers at low RPM, but these manifolds will exhibit poor performance at higher 
RPM. This, however does not automatically lead to the conclusion that 
backpressure produces more torque. The increase in torque is not due to 
backpressure, but to the effects of changes in fuel/air mixture, which will be 
described in more detail below.

The other reason why people say “backpressure is good” is because they hear 
that cars (or motorcycles) that have had performance exhaust work done to them 
would then go on to burn exhaust valves. Now, it is true that such valve burning 
has occurred as a result of the exhaust mods, but it isn’t due merely to a lack of 
backpressure.

The internal combustion engine is a complex, dynamic collection of different 
systems working together to convert the stored power in gasoline into mechanical 
energy to push a car down the road. Anytime one of these systems are modified, 
that mod will also indirectly affect the other systems, as well.

Now, valve burning occurs as a result of a very lean-burning engine. In order to 
achieve a theoretical optimal combustion, an engine needs 14.7 parts of oxygen 
by mass to 1 part of gasoline (again, by mass). This is referred to as a 
stochiometric (chemically correct) mixture, and is commonly referred to as a 
14.7:1 mix. If an engine burns with less oxygen present (13:1, 12:1, etc...), it is 
said to run rich. Conversely, if the engine runs with more oxygen present (16:1, 
17:1, etc...), it is said to run lean. Today’s engines are designed to run at 14.7:1 
for normally cruising, with rich mixtures on acceleration or warm-up, and lean 
mixtures while decelerating.

Getting back to the discussion, the reason that exhaust valves burn is because 
the engine is burning lean. Normal engines will tolerate lean burning for a little bit, 
but not for sustained periods of time. The reason why the engine is burning lean to 
begin with is that the reduction in backpressure is causing more air to be drawn 
into the combustion chamber than before. Earlier cars (and motorcycles) with 
carburetion often could not adjust because of the way that backpressure caused 



air to flow backwards through the carburetor after the air already got loaded down 
with fuel, and caused the air to receive a second load of fuel. While a bad design, 
it was nonetheless used in a lot of vehicles. Once these vehicles received 
performance mods that reduced backpressure, they no longer had that double-
loading effect, and then tended to burn valves because of the resulting over-lean 
condition. This, incidentally, also provides a basis for the “torque increase” seen if 
backpressure is maintained. As the fuel/air mixture becomes leaner, the resultant 
combustion will produce progressively less and less of the force needed to 
produce torque.

– Adapted from Thomas V.

What other wannabee mechanics say:

„What about exhaust systems? Well, my favorite quote is, "That system 
doesn't provide enough back pressure for good low end power. You need 
back pressure for good low end and mid range on the street.“

Simply put the above is bullshit and reveals more about the speaker's lack of 
knowledge in exhaust tuning than anything else. He probably gives out lots of 
advice like this because he likes the sound of his voice or loves to see his name in 
print on forum boards. Back pressure (I assume our friend means 
restriction/resistance to flow) does not "help" mid range power. 

See the dyno chart examples of muffled 2CV6 engine:



Dyno chart example 1: Power curve

Dyno chart example 2: Torque curve
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