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Vacuum pumps
Basic information
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1 vacuum pump
2 vacuum system
3	 exhaust	flap
4 electric switchover valve
5 electropneumatic pressure 

transducer

6 VTG turbocharger
7 secondary air valve
8 brake booster
9 EGr valve

In many cases, vacuum pumps are located 
directly on the cylinder head, and are driven 
by the camshaft. 
Due to these “interfaces”, the engine 
repairer should have an elementary know-
ledge of vacuum pumps.

Vacuum pumps are used in motor vehicles 
in which the necessary vacuum cannot be 
generated in the intake manifold. 

These are direct injection engines, 
turbo engines and engines with variable 
valve timing, for example. 

The increasing number of pneumatic 
actuators can also render the use of 
a vacuum pump necessary. 

With pneumatic devices, high actuating 
forces can be achieved in a small 
instal lation space.

Brake boosters, secondary air valves, EGr 
valves, switched intake manifolds, turbo-
charger control and comfort devices are just 
some examples.

Since failure of the brake boosters can lead 
to dangerous situations, the vacuum pump 
is considered to be a safety 
com ponent.

Vacuum pump in the Opel Vectra B (in red)

Vacuum pumps: applications (extract)
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Latest development: single vane vacuum pump 
(cutaway model)

Oil supply via the fl ange, e.g. Peugeot, 
Citroën with 1.8/1.9 l diesel engine

Vacuum pump and camshaft in the 
Opel Vectra B (in red)

A traditional piston vacuum pump 
(cutaway model)

Method of operation/types
The vacuum pumps used in motor vehicles 
generate a vacuum of approx. 0.7 – 0.9 bar. 

They suck the air out of the vacuum system 
and generally convey this to the cylinder 
head or the crankcase.

In many cases, vacuum pumps are located 
directly on the cylinder head, are supplied 
with lubricating oil and driven by the cams-
haft. 

a vacuum pump's method of operation 
depends on its design and is not visible from 
the outside.

Formerly, piston or diaphragm vacuum 
pumps were predominantly used, which 
were driven by the cam, tappet, chain, belt 
or cam disc. 

These days, vane pumps are used, which are 
mostly	fi	tted	to	the	end	of	the	camshaft.	

New developments tend to combine pumps 
supplying	diff	erent	media	
(tandem pumps): 
Combined fuel/vacuum pumps are situated 
on an axle shared with the camshaft.
Combined vacuum/oil pumps are installed in 
the oil pan.

Continued use of a used vacuum pump 
in a reconditioned engine

Vacuum pumps are connected to the engine 
and, depending on their design, are incorpo-
rated in the engine oil circuit. 
Following engine damage:
• Chips may get into the vacuum pump 

along with the engine oil.
• The vacuum pump may have been 

damaged by overheating.
• The vacuum pump may have been 

damaged.

For this reason, to prevent consequential 
damage following engine repair, we 
recommend also replacing the vacuum pump 
following engine damage.


