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Your Source for Process Control Instrumentation 

Zero Up/Zero Down 
 
 
 

Minimal 
upstream/downstream 

requirements for Magmeters 
1 
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Historically 
• To get the rated accuracy from a magmeter, every 

manufacturer says 5D upstream/3D or 2D or 0D downstream 
• Siemens 

Historically 
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Historically 
• 5D upstream/3D downstream 
• Foxboro 

Historically 
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Historically 
• 5D upstream/2D downstream 
• Rosemount 

Historically 
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Historically 
• 5D upstream/0D downstream 
• Yokogawa 

Historically 
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Historically 
• 5D upstream/2D downstream 
• E&H 

Historically 



Your Source for Process Control Instrumentation 

7 

Historically 
• 5D upstream/0D 

downstream 
• Toshiba 

Historically 
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Everyone agrees 
• Reducers used to increase velocity in a meter run can be 

close coupled, that is not an issue 
 
 
 
 
 
 
 

• Graphic is right out of the Siemens manual 

Everyone agrees 
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Everyone agrees 
• Some straight run is need to correct for flow profile 

anomalies/perturbations caused by upstream  
– Tees 
– Elbows 

 
 
 
 

• Valves should be downstream 

Everyone agrees 
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How much error? 
• No one ever really said 
• Siemens Clamp-on has some correction factors for 

upstream flow profile anomalies 
– but no correction values listed  

How much error? 
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How much error? 
• Flow Control Magazine, 2010 

 
 
 

• Magmeters are relatively insensitive to errors caused by nonsymmetrical 
velocity patterns or swirl. The general rule of thumb for straight piping is a 
five-diameter length of piping upstream and three diameters downstream from 
the meter (measured from the center of the tube). Independent testing has 
shown that magmeters may be affected by piping effects when the length of 
upstream straight pipe is less than three pipe diameters. Errors from piping 
effects generally run between 0.1 percent and 1.5 percent, depending 
on the exact configuration of piping and length of pipe run upstream of the 
meter. 
 

How much error? 
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Toshiba bites the bullet 

• Mount Anywhere magmeter 
• Flange 
• Wafer 
• Sanitary 

 

Toshiba 
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Toshiba bites the bullet 

Toshiba 
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Toshiba bites the bullet 

Toshiba 

If you want meet the 
full  performance spec, 
piping need to be ideal 
meter run dimensions 
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Toshiba bites the bullet 

 
 
 
 
 

Toshiba 
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Siemens puts on the gloves 

• Siemens takes notice 
• Siemens puts their 5100W tube on a flow stand and 

makes some measurements: 
 

Siemens 
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Siemens puts on the gloves 

• Note that Siemens test used the MAG 5000, not the higher 
accuracy MAG 6000 

• MAG 5000 rated 0.4% accuracy 
• MAG 6000 rated 0.2% accuracy 

Siemens 
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Siemens puts on the gloves 

Test: Reference conditions:  5D Up/3D Down 
Error: 0% 

Siemens 
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Siemens puts on the gloves 

Test: Gate Valve Close-Coupled: 0D Up 
Error: 0.33% 
 

Siemens 
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Siemens puts on the gloves 

Test: Tee close-Coupled: 0D Up 
Error: 0.48% 
 

Siemens 
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Siemens puts on the gloves 

Test: 2 Tees, 2 90 Deg Elbows: 0D Up  
Error: 0.46% 
 

Siemens 
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Siemens puts on the gloves 

Test: 2 Tees, 2 90 Deg Elbows: 0D Up (meter rotated 90 Deg)  
Error: 0.44% 
 

Siemens 
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Siemens puts on the gloves 

Test: Four 90 Deg Elbows: 0D Up   
Error: 0.87% 
 

Siemens 



Your Source for Process Control Instrumentation 

24 

Siemens puts on the gloves 

Test: Four 90 Deg Elbows: 0D Up (meter rotated 90 Deg)   
Error: 0.42% 
 

Siemens 
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The Claim 

0D up – 0D down 
 
 
 
 
 
 
 
       brochure PIFL-00093-0115 

 
 
 
 
 

 

Siemens 
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Who did the test? 
• Toshiba tested it themselves.  Uh-huh . .  
 
 
 
 
 
 
• Siemens used an outside agency:  

Who did the test? 
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MI-001 approval 

Some jargonese in the brochure: MI-001 
 
 
 
 
From the 5100W spec sheet: 
 

 

Siemens 
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MI-001 approval 

From 5100W spec: 
 

Siemens 
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MI-001 approval 
Chris Cotellese (Siemens) explains MI-001: 
• MI-001 is a European Revenue program Annex from the international 

water meter standard OIML R 49 for custody transfer.  
 

• Siemens offers a bit about it in the catalog under MAG8000 CT (7ME6820 
Series).  
 

• Some customers here in the US accept it as an international / global 
standard, some don’t and want to see NTEP approval from our own 
government.  Siemens does not have NTEP on MAGs, but it is coming on 
Coriolis FC400 Series meters. 

  
• It basically states that it complies with not-so-great accuracy at the low 

velocity end, but gets better in spec in the mid-low to maximum ranges. 

Siemens 
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Your Mileage may Vary 
No guarantees 
 
 
 
 
 
 
 
 

YMMV 
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Can you live an error of this magnitude? 

Test: Four 90 Deg Elbows: 0D Up (meter rotated 90 Deg)   
Error: 0.42% 
 

Siemens 
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Get Social with Lesman 

• Our Website 
– www.lesman.com 

• Dan’s Tips blog 
– blog.lesman.com 

• Follow us on LinkedIn 
– www.linkedin.com/company/ 

lesman-instrument-company 
• Follow us on Twitter 

– @Lesman_Inst 
• Check Out our YouTube Channel 

– www.youtube.com/ 
user/LesmanInstrumentCo 

www.linkedin.com/company/lesman-instrument-company/
http://www.youtube.com/user/LesmanInstrumentCo
http://blog.lesman.com
https://twitter.com/Lesman_Inst
www.linkedin.com/company/lesman-instrument-company/
https://twitter.com/Lesman_Inst
http://www.youtube.com/user/LesmanInstrumentCo
http://blog.lesman.com
http://www.lesman.com/
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