
AMSOIL P.i.:
A Study in Performance

Provides up to 5.7% better fuel economy.
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In response to Environmental Protection Agency (EPA) fuel economy and emissions regulations, fuel injection systems 
replaced carburetors in new vehicles in the 1980s. Fuel injectors provide drivers with more precise control of fuel, 
improving fuel effi ciency and minimizing emissions. However, in order to work effi ciently, they must be kept clean.  
Because performance suffers as fuel injectors become dirty, the U.S. government mandated in the mid-1990s that all 
gasoline sold in the U.S. be formulated with a lowest additive concentration (LAC) level of detergent additives to help 
keep engines clean and emissions under control. However, it takes a very low level of additive to pass the tests, and 
most gasoline on the market contains as little as 123 parts per million (ppm) of additive.

The low levels of detergent additives in modern gasoline allow deposits to build up on critical fuel system components, 
and most motorists are unaware of how dirty the insides of their engines are. AMSOIL P.i. Performance Improver is 
an effective one-tank, total fuel system cleaner. More potent than other fuel additives on the market, P.i. effectively 
cleans everything the fuel touches, including fuel injectors, intake valves and combustion chambers, in only one single 
tank of gasoline, removing the deposits that have built up over thousands of miles. Removing engine deposits with P.i. 
effectively improves fuel economy, reduces emissions, restores power, performance and acceleration, reduces octane 
requirements, increases engine life and reduces maintenance costs.

Port Fuel Injectors
Port fuel injectors are standard equipment in modern vehicles, providing the exact amount of gasoline the engine 
needs. Their task is to transfer liquid gasoline from the tank and spray it in a fi ne mist into the intake air stream, 
increasing surface area and allowing the gasoline to evaporate into a gaseous state as it enters the engine. There are 
two types of port fuel injectors: pintle and director plate.

Pintle Style Injectors 
Pintle style fuel injectors feature 
a pintle-shaped spray tip that 
produces a hollow cone of spray, 
at least when it is clean and 
working properly. Picture A shows 
a greatly magnifi ed pintle tip with 
bits of built-up deposits. These deposits, although they 
don’t look like much to the naked eye, can signifi cantly 
alter the spray pattern of gasoline. Picture A, as well as 
Pictures B and C (on the next page), show the spray 
patterns of a dirty injector and the same injector cleaned 
with P.i. Picture C shows an ideal spray pattern, a good 

mist with plenty of surface area for evaporation to take place. When deposits start to build up on an injector’s pintle, 
the spray pattern looks more like Picture B, a steady stream of liquid gasoline. In order to burn properly, gasoline 
must evaporate to a gaseous form, and liquid gasoline has more diffi culty evaporating. In addition, not as much fuel is 
delivered through a deposit-covered injector as a clean injector, leading to lean misfi res in the cylinder.

Director Plate Injectors
While pintle style fuel injectors were common in the 1980s, 
modern vehicles feature director plate injectors that control 
fuel fl ow through a simple wafer. Featuring a pre-determined 
number of holes, pressure drop across the wafer forms the 
spray of fuel through the holes.  The more holes that are in 
the wafer, the better the fuel atomization. However, as more 
holes are added to a director plate design, they must be 
made increasingly smaller in order to maintain the pressure 
drop. Twelve-hole wafers are common on modern vehicles, 
providing optimum atomization, fuel economy and emission 
levels. Of course, they must be clean and functioning 
properly to realize these benefi ts. Smaller holes are more 
sensitive to deposit formation and, like pintle style injectors, 
dirty director plate injectors lead to reduced fuel spray and 
heavy streams of liquid gasoline that do not allow adequate 
evaporation, leading to reduced fuel economy, increased 
emissions and drivability issues. Because the holes in a 
12-hole injector are about the size of a human hair, they are 
very sensitive and it only takes a small amount of deposits 
to impede the fl ow of fuel.  

Picture A
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