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MAGMASTER - NO COMPARISON IN US TRIALS





Whenever the exceptional performance capability of ABB MagMaster flowmeters is put to the test in comparison trials, converts to the new electromagnetic flow measurement technology invariably follow. In less than five years since MagMaster was launched, it has become the standard flowmeter for water and wastewater services in most parts of the world - taking over the mantle from the once well-established differential pressure Venturi device.





The MagMaster’s unrivalled performance - for example, 1000:1 operable flow range, accuracy better than ( 0.2% and repeatability better than 0.5% - has been well documented, both as a result of independent tests and practical applications in many countries. The capability is further enhanced with the high-specification water/wastewater version offering a 1500:1 operable flow range and an accuracy better than ( 0.15%.





In the USA, continued allegiance to differential pressure devices has enabled the Venturi meter to stand firm against the tide of opinion in favour of electromagnetic meters. However, studies are currently taking place which, for the first time, provide the North American market with direct performance comparisons. The results so far are uncompromising. They not only provide a clear endorsement of MagMaster’s superior performance but also point to associated opportunities for major economic improvements. The Venturi’s long-term stability has been seriously brought into question and in all studies the meter gave a lower indication of flow than that actually occurring, particularly in older installations where errors of minus 20% were shown. Indeed, in the vast majority of Venturi installations the flowmeters’ under registration of flows could be directly related to the identified loss in revenue billing. 





City of Detroit Studies


In the City of Detroit, Michigan, definitive Venturi/Magnetic meter performance comparison studies are being undertaken at Sylvan Lake within the City water supply system. An 8-inch MagMaster meter has been installed in series with a Venturi device which is spanned for 0-2MGD, with a transmitter upper range of 104.7-inches of water at maximum flow. Outputs from both meters are collected by modular loggers so that continuous results may be obtained for each type of meter and downloaded for spreadsheet analysis. Comparison of the totalised readings have shown those from the Venturi to be lower than those from the MagMaster meter. As the flow rates were reduced, so the difference increased - Venturi readings during the daytime peak demand period were low by between 5-6% and by more than 20% for the minimal night flows. The 24-hour average difference between the two readings over a fourteen-week trial was around 23%.





In an economic context, the Venturi meter’s under registration of flows reveals the true ‘bottom line ‘ perspective. Examination of recorded night flows over two days showed the Venturi volume reading to be almost 3000 cubic feet of water lower than that indicated by the MagMaster. This, together with discrepancies during the higher flow rates and assuming a normal value of $5 per 100 cubic feet of water, would equate to a loss on this 8-inch Venturi meter of some $12592 over a year. This would pay for a MagMaster flowmeter in less than six months, without taking into account the on-going benefits of accurate revenue billings through greater measurement efficiency.





Projecting the findings of the Detroit studies further would indicate revenue losses of more than $180,000 per annum for every $1M worth of water billed to customers. Hence, the main reason why, in other parts of the world, MagMaster electromagnetic flowmeters have gained preference over Venturi tubes for water billing applications.





Oakland County Studies


Similar findings have been reported from a study in Southeastern Oakland County, Michigan, where some 40 MagMaster flowmeters have been installed. Here also, MagMaster flow readings have been very close to the real demand with the result that billings at initial sites have increased by more than 15%. Further verification of MagMaster performance comes from another US test site, (Berkshire and Greenfield) which was selected because low velocities - less than 1ft/s - were the norm.





Meter Characteristics


The Venturi flowmeter operates on the well-established differential pressure principle where a restriction in the pipe (the throat) causes velocity to rise and ,therefore, pressure to fall. A differential pressure is established between the upstream tapping in the full pipe section and the throat tapping - a complex function of flowrate, area ratio, approach geometry, fluid density and internal pipe roughness. The Venturi meter is essentially a contoured device with the aim of minimising permanent pressure loss while maintaining the sensitivity to flow measurement.





Although many users may cite ‘long-term stability’ as a key Venturi attribute, the tendency towards ‘ageing’ of the tube’s inner surface is well documented. Encrustation formed by chemical deposits cause a negative bias in the flow coefficient, leading to errors in flow rate measurements. The more the ‘ageing’ increases with time, the greater becomes the margin of error. Significant imbalances have been found in Venturi meters which had not been inspected for 10 years or more. In practice, many  are never inspected or cleaned, allowing the ‘ageing’ effects to develop undetected.





The photo (right/left/above/below) shows the inside surface of a Venturi tube which, installed at the Vereeniging pumping plant in Transvaal, South Africa, in 1941, was last year replaced by an ABB MagMaster meter. Examination showed the ‘throat’ to be clean but on the tube walls sediment 10-25mm thick had collected, causing an 18% change from the original ‘clean’ flow coefficient value.





Magnetic flowmeters are designed to measure the flow of electrically conducted liquids in closed pipes, although adaptations to open channels are emerging. Very low levels of signals are generated (millivolts and below) which are directly proportional to the average fluid velocity within the magnetic field area. Unlike differential pressure meters, the magnetic meter is a true volumetric device and it is equally at home on clean or dirty water. Indeed, ABB MagMaster electromagnetic meters recently achieved significant success in the USA on de-watered sludge with solids approaching 25%.





ABB MagMaster flowmeters are applied in the water, wastewater, food and process industries around the world. Many different materials are available, each being matched for a particular application. For high temperature usage, ceramics are the standard; for the paper industry PTFE or derivatives are the norm; polyurethane is preferred for abrasive mining fluids and slurries, while, for water and wastewater, various types of rubber have been approved for potable and sewage applications.
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