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Fore vacuum mechanisms — pressure & speed range
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Pumping speed vs Pressure range
Fore Vacuum pumps

10000

1000

M3/Hr

100

10

10-6

10-5

10-4

10-3

Single Roots +
B ioNS

ulti stage

Scroll

Rotary Vane

10-2 10-1 10-0 10+1
mbar

10+2

cerlikon

leybold vacuum

10+3

10+4

Proprietary & Confidential /@ by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Pumping speed vs Pressure range cerlikon

Fore Vacuum pumps

10000

1000

M3/Hr

100

10

leybold vacuum

Single Roots +
combinations

Screw + multi stage

Scroll

Rotary Vane Diaphragm

10-6

10-5 10-4 10-3 10-2 10-1 10-0 10+1 10+2 10+3 10+4
mbar

LlE

aunuuen, auch auszugsweise, verboten
Proprietary & Confidential /@ by Oerlikon Leybold Vacuum



Contents

High vacuum mechanisms — pressure & speed range

Page 18 File Name

cerlikon

leybold vacuum

Proprietary & Confidential /@ by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Pumping speed vs Pressure range cerlikon
- leybold vacuum
High Vacuum pumps

100000

10000

I/ s

1000

100

10

10-10 10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1 10+0 10+1
mbar

Proprietary & Confidential /@ by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Pumping speed vs Pressure range cerlikon
: leybold vacuum
High Vacuum pumps

100000

10000

I/'s

1000

100 Small Diffusio

10

10-10 10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1 10+0 10+1
mbar

Proprietary & Confidential /© by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Pumping speed vs Pressure range
High Vacuum pumps

cerlikon

leybold vacuum

100000
I Large
10000 s Diffusion
wn
1000
100 Small Diffusio
10

10-10 10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1
mbar

10+0

10+1

Proprietary & Confidential /© by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Pumping speed vs Pressure range
High Vacuum pumps

cerlikon

leybold vacuum

100000
Large
10000 Diffusion
wn
1000
100 Small Diffusio
10

10-10 10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1
mbar

10+0

10+1

Proprietary & Confidential /© by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Pumping speed vs Pressure range cerlikon
: leybold vacuum
High Vacuum pumps

100000
Cryo Pumps Le_arge_
10000 Diffusion
()]
1000
100 :}IIIM;; ;IlIU\JIUI
10

10-10 10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1 10+0 10+1
mbar

Proprietary & Confidential /© by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Contents

Fore vacuum pump applications

Page 24 File Name

cerlikon

leybold vacuum

Proprietary & Confidential /© by Oerlikon Leybold Vacuum

Nachdruck, auch auszugsweise, verboten



Applications — process gases

Fore Vacuum

= Air

Inert gas
Helium / Hydrogen
Flammables
Pyrophoric
Corrosive
Radioactive
Toxic

Vapours

Hot gases
Dusts

Sticky deposits

High Vacuum

= Air

Inert gas

Helium / Hydrogen
Flammables
Corrosives

Toxic

Vapours
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Screw dry pump
Gas throughput
= . ‘
e 4 4 | 4 | =T
Lo Bl b wes VS wmn O e AR e (3]
LY

USP: Robustness on harsh duties
Hydrocarbon free.

Low power consumption.

Cost: High

Negative: Needs seal purge gas

Pumping speed range:

100 m3/hr > 2500 m3/hr

End pressure: eSS
- D
10-3 mbar BB
Applications:
Air yes
Inert gases yes
He / H2 yes
Flammable yes
Pyrophoric yes
Reactive yes
Radioactive yes
Toxic yes
Vapours yes
Hot gases yes
Dust yes
Sticky deposits yes

[with precautions]

cerlikon

leybold vacuum
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Scroll dry pump

USP: Hydrocarbon free
Cost: High

Negative: Yearly tip seal change

Pumping speed range:
5 m3/hr > 100 m3/hr

End pressure:
10-2 mbar

Applications:
Air
Inert gases
He / H2
Flammable
Pyrophoric
Reactive
Radioactive
[Special pump only]
Toxic
[Special pump only]
Vapours
Hot gases
Dust
Sticky deposits

cerlikon

leybold vacuum

yes
yes

poor

with dilution

no
no
no

no
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Claw dry pump

USP: Robustness on harsh duties
Hydrocarbon free

Cost: High

Negative: Re-start problems

Pumping speed range:
80 m3/hr > 400 m3/hr

End pressure:
10-2 mbar — 10 mbar

Applications:
Air
Inert gases
He / H2
Flammable
Pyrophoric
Reactive
Radioactive
Toxic
Vapours
Hot gases
Dust
[with precautions]
Sticky deposits
[with precautions]

cerlikon

leybold vacuum

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
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Multi stage roots dry pump

USP: Hydrocarbon free,
Low power consumption.

Cost: Medium

Negative: Low tolerance to dust / deposits

cerlikon

leybold vacuum
Pumping speed range: A
10 m3/hr > 400 m3/hr
)

End pressure:
10-2 mbar s
Applications:

Air yes

Inert gases yes

He / H2 yes

Flammable yes

Pyrophoric yes

Reactive yes

Radioactive Yes

[Special pump only]

Toxic yes

Vapours yes

Hot gases yes

Dust no

Sticky deposits no
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Diaphragm dry pump

,,,,,,,
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USP: Hydrocarbon free
Cost: Low

Negative: Fatigue of diaphragm

Pumping speed range:

1 m3/hr > 20 m3/hr

End pressure:

cerlikon

leybold vacuum

it

10 mbar

Applications:
Air yes
Inert gases yes
He / H2 poor
Flammable no
Pyrophoric no
Reactive no
Radioactive no
Toxic no

[Special pump only]

Vapours no condensables
Hot gases no
Dust no
Sticky deposits no

—

”
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Rotary vane wet pump

90°

180°

USP: Low cost high compression
Cost: Low

Negative: Oil wetted pumping chamber

Pumping speed range:
1 m3/hr > 1200 m3/hr

End pressure:
10-3 mbar

cerlikon

leybold vacuum

Applications: [Depending on lubricant]

Air yes
Inert gases yes
He / H2 yes
Flammable yes
Pyrophoric yes
[Special pump only]
Reactive yes
[Special pump only]
Radioactive no
Toxic no
Vapours no condensables
Hot gases no
Dust no
Sticky deposits no
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Rotary piston wet pump cerlikon

leybold vacuum

Pumping speed range:
100 m3/hr > 1200 m3/hr

— 10-2 mbar -
Applications: [Depending on lubricant]

Air yes
Inert gases yes
He / H2 yes
Flammable yes
Pyrophoric no
Reactive no
Radioactive no
Toxic no

USP: Robust lower cost high compression Vapours avoid condensation
Hot gases no

Cost: Medium Dust _ yes

[with regular oil changes]
Negative: Oil wetted pumping chamber, vibration. StCKy deposits Yes

[with regular oil changes]

s 4_:‘3‘:' ‘
End pressure: ., P
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Applications — process gases

Fore Vacuum

= Air

= |Inert gas

» Helium / Hydrogen
» Flammables

= Pyrophoric

= Corrosive

= Radioactive

= Toxic

= Vapours

= Hot gases

= Dusts

= Sticky deposits

High Vacuum

= Ar

Inert gas

Helium / Hydrogen
Flammables
Corrosives

Toxic

Vapours
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Turbo molecular pump

-

"\
N

HochvakuumanschiuBflansch 5 Splitterschutz 9 KihiwasseranschiuB,
Stator-Paket 6 Rotor, 10 3-Phasen-Motor;
Belilftungsanschlufiflansch; 7 Pumpengehause; 11 Kugellager
Vorvakuumanschiufiansch; 8 Kugeliager

USP: Hydrocarbon free, low vibration.

Direct tool mounting.
Cost: Medium to High

Negative: Not tolerant of particles

Pumping speed range:
50 I/s > 5000 I/s

End pressure:

cerlikon

leybold vacuum

10-10 mbar
Applications:
Air yes
Inert gases yes
He / H2 yes
[below 10-2 mbar]
Flammable no
Pyrophoric no
Reactive no
Radioactive no
[Yes if no electronics in pump]
Toxic no
Vapours yes
[Heated versions]
Hot gases yes
[Below 10-2 mbar]
Dust no
Sticky deposits yes

[Heated versions]
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Diffusion pump cerlikon

leybold vacuum

i
| Chamber ‘ Pumping speed range: e =
- 50 I/s > 50000 I/s

End pressure:

: ; 10-8 mbar

Backing S
Coils / \ Pump Applications: g
Air yes 3

T Inert gases yes _8

He / H2 yes g8

Flammable no s g
Oil Pyrophoric no LS
Reactive no =

TR Radioactive no g ;E

! Toxic yes §§

USP: Good light gas compression, Vapours no condensables 3
Tolerant of industrial applications, Hot gases no é g
including particles. gﬁjiy deposits :8 8¢

Cost: Low

Negative: Possibility of oil transfer



Cryo pump

MONNNNNNNY

/
;
D

:

g
=

L
1

USP: hydro carbon free vacuum; high
pumping speed

Cost: high

Negative: regeneration needed from
time to time

cerlikon

leybold vacuum

Pumping speed range: —
800 I/s > 60000 I/s L 1
e

End pressure: ; "“
10-10 mbar £ \
Applications: .

Air yes

Inert gases yes

He / H2 yes

Flammable no

Pyrophoric no

Reactive no

Radioactive no

Toxic yes

Vapours no condensables

Hot gases no

Dust no

Sticky deposits no
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Where next - applications?

cerlikon

leybold vacuum

Segmentation:

= Specific applications demand more
specialised vacuum pumps.

* E.Q.
— Multi inlet turbo
~ ATEX pumps
— Hydrogen pumps
— High compression turbo

— High throughput turbo

Proprietary & Confidential /@ by Oerlikon Leybold Vacuum
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Where next - applications?

Special solution

\We provide clean processes ...

& 2

I Many coatng processes deopsie may kom
o0 thi Kousing surtces and e rolors of e
can b disched wih & Sulomatec and inegratve

Our solution:

DRYVAC 5000RS-i with integrated cleaning system

Features

VRS pUmp system conestng of:

= DRYVAC S000RS4

= Touchscrean control

= Special seal dewign aliows DRYVAC pump 10 be

B Claaning scluion can Do custamized for aach applioation

B Cloaning prooees with automatic cpantion of all vahes,
Pressum and spead cantel

B luitive apecation

B Remote contrad via 24V dighal 10

B Fump tolerant of agreasive claaning sokdons

Tiec with cheaning skticn

= Aocirculation of channg sclution incroases
atecthness

= Exunds overnel ntervals

® Cinaning can be done in-sin Technical performance data

DRYVAT 1wl 1y ing syvtem
High vecuum fange DN 250 180-K
Pumping speed =it B0
leybold vacuum sckutions

cerlikon

leybold vacuum
Application expertise:

= Specific applications demand more
specialised accessories.

— Cleaning techniques
— Hot traps

— Dust traps

= Specific application recommendations
— Pump operating temperatures
~ Purge flows
— Qils

— Operating procedures
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Where next - products? cerlikon

leybold vacuum

Pushing the limits:
Lower price.
Increase reliability
Lower cost of ownership
Reduced maintenance
Reduced power consumption

Reduced gas consumption

Better communications

Benefits of DRYVAC dry pumps

Maintenance free operation in most applications

Robust against particles and deposits

Less sensitivity against shock venting

Flexibility

Self protection in case of exceeding the operation limits or mal operation
Lower power
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Where next - products?

Pushing the limits:
Lower price.
Increase reliability

Lower cost of ownership ;
Reduced maintenance
Reduced power consumption
Reduced gas consumption

Better communications

Benefits of TURBOVAC MAGINTEGRA

Maintenance free operation in most applications

Robust against particles and deposits

Less sensitivity against shock venting

Monitoring of operation limits

Self protection in case of exceeding the operation limits or mal operation

cerlikon

leybold vacuum
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