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Scope 
• Comparison of Normetex vs. Eumeca/ Air Squared/ Edwards/ Busch 

• Ultimate Vacuum 

• Develop Flow Curve 

• Provide basis for selecting the Normetex Pump Replacement  



Performance 
• Flow Rate 

– 9 cfm at 3 torr inlet pressure 
• Ultimate Vacuum Pressure 

– Acceptable: Less than 0.01 torr at discharge 
pressure of 30 torr 

– Preferred: Less than 0.01 torr when 
discharging to atmosphere 



The three shaft design keeps 
the orbital scroll motion very 
uniform. 
Same design is seen in 
Eumeca and Air Squared. 



Eumeca: Duplicate of Normetex 



Eumeca: Duplicate of Normetex 



100% Oil-Free 
- Low Sound Levels 
- Balanced, Smooth, Rotary    

Motion 
- High Efficiency 
- Long Product Life 

- Continuous Duty 
- Minimal Pulsation 
- Hermetic 
- Handles Air, Helium, 

Natural Gas, 
 Oxygen, Hydrogen 



Single Shaft support of the orbital scroll 
allows  the scroll to wobble slightly when the 
tips seals are removed.  Common to most 
scroll pumps. 





Bellows 
• To keep process gas clean – Separates process gas from 

bearing grease. 
• This design was standard on Normetex; but , is a new addition 

to Edwards and Busch pumps. 

Edwards Busch 



Modifications: Bronze Tip Seal 
• Initially bronze flat wire replaced the Teflon tip seal.  

Polishing the bronze left too much contamination. 
• All tip seals were removed and the aluminum scrolls were 

then lapped for flatness 



Modifications 
• Lap the scroll 



Modifications 
• Controlling clearance between 2 scrolls is a manual process and somewhat hit 

and miss. 
• Shimming the Busch pump may prove to be more difficult.  Shimming will have 

to be internal to the pump. 



Test System 

Measure ultimate 
vacuum with 
transducer close 
coupled to pump. 



Test System 

• Test rig will provides means to compare 
pumps under equal conditions. 

• Met-Bel evacuates to less than 50 torr 
• Evacuation volume 92.2 liters. 
• Multiple pressure instruments and data 

collection system. 
• Final testing done with nitrogen. 



Test System 
Data collection software 
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Ultimate Vacuum Comparison 

Specification

Normetex

Edwards

Eumeca



0

1

2

3

4

5

6

7

8

9

10
Fl

ow
ra

te
 C

FM
 

Flowrate Comparison 

Specification

Normetex

Edwards

Eumeca



Output: Example 



Output: Example 



Output: Example 
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Final Report 
The final report will provide test data to management on each pump and an engineering appraisal 
of the strengths and weaknesses of each pump/company.  The report will include: 
1. Flow curves for each pump 
2. Ultimate vacuum for each pump 
3. Pump down rate on the tank for each pump 
4. Design review of each pump 
5. Discussion of each company and how they fit our strategic plans 
6. Pricing or cost estimates for each pump 
7. A summary table of data 
8. Recommendation for which vendor to select 

Criteria will be based on the following in order: 
A. Performance 
B. Long term viability of the business 
C. Price  
D. Other as determined 
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