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KNOW YOUR CAR

Turbocharging is getting increasingly 
commonplace in modern cars. But what 
is it exactly and how does it work?
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You might notice 
that many cars 
these days come 
with some form 

of turbocharged or 
supercharged engines. 
Simply put, a turbocharger 
or supercharger is a 
device installed in the car 
that boosts the overall 
power of the engine while 
improving fuel efficiency. 

Generally, a car runs 
through the burning of 
an air-fuel mixture in the 
combustion chamber of 
the engine. A turbocharger 
is a fan-like device that 
channels or pumps more 
air into this chamber 
for a higher rate of 
combustion, which results 
in more energy and power 
produced. 

This is how it works:
1. Cool air enters 

the engine and is 
channelled into 
the turbocharger 
compressor where a 
fan helps to suck it in.

2. The compressor 
squeezes and heats 
up the incoming air, 
then blows it into the 
air cooler that cools it 
down again.

3. This cooled air, which 
now contains higher 
levels of oxygen, 
enters the cylinder 
air intake, where it is 
able to burn fuel at a 
higher rate (compared 
to a cylinder without a 
turbocharger).

 4. Waste gas exits 
through the exhaust 

manifold to the turbine 
fan, making it rotate 
faster.

 5. As the turbine fan is 
mounted on the same 
shaft as the compressor, 
both spin at the same 
time so that little energy 
is wasted.  

This process of forcing 
air through the engine is 
called forced induction, 
and while turbocharging 
is not the only form of 
forced induction, it is by 
far the most common 
due to its simplicity and 
relative low cost. 

Pros
• Turbochargers can be 

used in both diesel- 
and petrol-powered 
cars.

• It offers more power  
for a same-sized 
engine.

• It mixes more oxygen 
with the fuel, helping 
the engine burn it 
more thoroughly and 
cleanly, leading to less 
pollution.

Cons
• It doesn’t always lead to 

better fuel efficiency. A 
2013 consumer report 

An automobile 
engineer called Alfred 
J Büchi is credited with 
designing the first 
turbocharger. 
He worked for 
the Gebrüder 
Sulzer Engine 
Company, 
headquartered 
in Winterthur, 
Switzerland. His 
original design used 
an exhaust-driven 
turbine shaft to power 
a compressor that 
forced more air into the 
cylinders of an engine. 
Büchi patented his 

design in 1905, but the 
first prototype was not 
produced until 1915. 
He continued to work 
on improvements until 
his death in 1959.

showed that not all 
turbocharged engines 
were more fuel efficient 
than conventional ones.

• Having a turbocharger 
means having another 
mechanical part that 
can wear out or spoil, 
incurring higher 
maintenance cost.

• Some turbocharged 
cars produce a “turbo 
lag,” where there is a 
time lag between when 
you put your foot down 
on the accelerator and 
when the turbo kicks 
in, which affects engine 
responsiveness.

WHO INVENTED THE 
TURBOCHARGER?
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