Have You Seen Chains Inside Your Pumps Lately?!
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In troubleshooting pumps, I come across all sort of “interesting” things. Here is another one. I was called to look at a Ash Sluice pump at the power plant. The problem: increasing vibrations and frequent failures. The plant has been repairing this pump ever since it was installed, about ten years ago, - just about every 18 months. From the outside, - looks nice and robust, pipe strain insignificant, laser aligned, and lubricated at regular intervals. When I examined the cross-sectional drawing, bearings appeared to be lubricated by what looks like an oil ring. Oil rings are different from oil flingers. Both, in theory, are intended to help bearing lubrication. Oil rings sit freely on top of the shaft and transfer oil form the sump to the shaft, and then on to the bearings. The flinger discs are attached to the shaft, do not slide over it, and do not rattle around, slide and wear, as the oil rings do. Heinz Block has recently written an excellent paper comparing the two designs, publishing it during recent Pump Symposium in Houston. Heinz does not like oil rings, and neither do I, and from the story that follows you will understand why.
I started to suspect something being very wrong when I took another look at the pump bearing end – it’s housing shape was not round, but oblong. So how does a “ring” would fit inside this rather skinny housing?! Well, disassembly revealed the answer. As I dipped my hand into the mud inside the housing  - I struck gold! – my hand came out covered with “gold”, and a lot of it. My gold-plated dream evaporated quickly, however, after realizing I was holding a handful of bronze shavings, that came off the bronze nut, which held on it, believe it or not - a bicycle chain!?  Sneaking around the shaft, whizzing in-and-out-of oil, it was there intended to bring the oil, from the sump, to the bearings – a “brilliant” engineering solution for a narrow housing. The bearings, of course, sitting right next to it, were receiving mostly grounded-off parts of the nut, and bronze shavings, in plentiful supply. Strangely enough, this is how the pump apparently came from the factory, and, time and again, was rebuilt by the repair shop.
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Hardly believing this can be true, I called Heinz and, predictably, found out he has not seen chains inside pumps in his long career as well, and does not feel bicycles and pumps mix very well, either. 

The rest is obvious. The pump was rebuilt, and the chain was the first to go. 
If interested, I will be glad to tell you what other modifications to the pump were made to upgrade the design (it worked well). But for now, remember the song: “Chains-chains-chains…”?
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Dr. Nelik has 30 years experience with pumps and pumping equipment. He is a Registered Professional Engineer, who has published over fifty documents on pumps and related equipment worldwide, including a "Pumps" section for the Encyclopedia of Chemical Technology (John Wiley), a section for the Handbook of Fluids Dynamics (CRC Press), and a book "Centrifugal and Rotary Pumps: Fundamentals with Applications", by the CRC Press. He is a President of Pumping Machinery, LLC company, specializing in pump consulting, training, and equipment troubleshooting. His experience in engineering, manufacturing, sales, field and management includes: Ingersoll-Rand (Engineering), Goulds Pumps (Technology)., Roper Pump (Vice President of Engineering, and Repair/Overhaul) and Liquiflo Equipment (South-East Regional Sales Manager, and later a President). He teaches pump training courses in the US and worldwide, and consults on pumps operations, engineering aspects of centrifugal and positive displacement pumps, maintenance methods to improve reliability, reduce energy savings, and optimize pump-to-system operation.
 

Dr. Nelik is an Advisory Committee Member for the Texas A&M International Pump Users Symposium, Editorial Advisory Board Member of Pumps & Systems magazine, and a former Associate Technical Editor of the Journal of Fluids Engineering. He is a Full Member of the ASME, and a Certified APICS. He is a graduate of Lehigh University with Ph.D. in Mechanical Engineering and a Masters in Manufacturing Systems.

Send you comments to: DrPump@Pump-Magazine.com 
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