Sampler Unit 1

Sampling unit performance: At first the experiment showed result that were far from the desired ones, because the water seemed to be clear and the orifices were not expected to be stuck. In reality the water was dirty enough to stuck the sampling unit, therefore the results got better after cleaning the orifices of the sampling unit. It was observed that the factors, which affected the performance of the sampling unit, are the dirtiness of water, which causes the orifices to be stuck and the leakage into the outer pipe (unreliable core sealing). It seemed that the sampling unit was not constructed precisely; despite any efforts to prevent the leakage the water continued to leak into the outer pipe. The average ratio appears to be around 1 part 450, which means the orifices are too small to provide the ratio as 1/335. For the numerical data see the excel document, click here.

Split ratio: The average ratio, which was calculated from the data, is 29.1. Main factors of this result were; leakage from the clamps, dirtiness of water, which caused the plate with a smaller orifice to be stuck. The O-ring on one side (smaller orifice side) of the splitter unit was not preventing leakage, this resulted changes in the ratio.   

Core water seal: The sealing did not prevent the leakage into the outer pipe. The sampling unit was not constructed accurately. Changing the sealant did not stop the leakage. Tightening bolts were tightened up to the limit (the inner pipe would start to deform after that limit if more torque force would be applied onto the bolts), the water was still leaking. 

Filtering system performance: The smaller orifice in the splitter was stuck, because the filtering performance is not high enough to prevent small particles to go through the pump into the splitter. The plate with a small orifice must be periodically cleaned; according to data results it has to be cleaned after every 60 pump cycles, the sampling unit must be cleaned after every 60 pump cycles as well. The filter on the sampler port also has low performance and does not prevent filtering of particles that stuck the orifices in the sampling unit and the splitter.

Pump performance: It was observed that it takes 32 pump cycles to fill up the bucket, which is getting bigger amount of water. It was checked numerous times and the number 32 remained constant, which leaded to a conclusion that the pump is stable.

Reliability of clamps on the filter: One of the O-rings inside the splitter did not prevent the leakage, it was an issue to find an appropriate O-ring that would fit the splitter and stop the leakage. After the O-ring was found and replaced the leakage stopped. It is important to seal the threads at the hose-splitter connection part properly; leakage from there is a factor that affects the split ratio.
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