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A rough guide turbo pump 
selection

• brief description of how a turbo works

• typical published data

• specifying a turbo for a system

• audience examples and discussion



How does a turbo pump work?

• Conductance for molecules in contra-flow is decreased

• Conductance for molecules entering pump is increased



How does a turbo work?
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Pumping Speed
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many stages – (cf 9):P1 from P2 ; P2 from P3 etc; Plast from Pback

each stage has an incremental effect  



Compression ratio, R
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Total compression ratio is the  product of all the stages



Comments on S and R
lighter gases move faster so “Mach” angle 

of blades is reduced:

• reduced pumping speed

• reduced compression ratio

heavier gases are less mobile so slower to 

pump:

• reduces pumping speed



Pumping speed
Pumping speed
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Primary pump: MD4
     diaphram pump 4m3/h
     Ultimate pressure 1.5mbar)



Compression ratio



Technical Specifications



Technical Specifications



Specifying a turbo pump

• Pumping Speed:

� volumetric pumping: ; about 2.3V/S sec/decade

� but surface degassing: 

� ultimate pressure only linear with pumping speed

� vacuum is logarithmic!

� big turbos don't guarantee UHV!
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Specifying a turbo pump

• Compression Ratio:
� compression ratio limit contribution to high vacuum pressure:

� P
comp

= P
back

/R

� so P
hv

= Q/S + P
back

/R

� backing pressure can have an impact on high vacuum pressure, 

especially when pumping light gases:

� high throughput turbos for high gas load applications;

� high compression turbos for UHV applications

� hybrid turbos have built in HV backing pump!



Specifying a turbo pump

• Cooling and motor power:

– in high load applications look out for max 

continuous inlet pressure

–can depend on type of cooling

– for high throughput lookout for ramp up time 

and motor power



Summary

• Gas load applications:

• eg. sputtering -

– look for high throughput turbo

� match application to flow vs inlet pressure curves

• High throughput applications:

• fast cycle times -

� look for high motor power and rapid ramp up

• UHV applications:
� look for high compression esp. in H2
� high speed in H2


