A Simple Method to Measure Wastewater in Pumping Stations 
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The paper shows the development of an elbow flow meter for use in wastewater pumping facilities. The paper describes the results of laboratorial tests, the use of a specially developed pressure transducer for the measurement of the difference in the centrifugal force in the pressure taps of the elbow and, finally, the field tests in a wastewater pumping facility. Results show that for Reynolds numbers greater than 105 the K coefficients are constant within ± 1% and follow the theoretical curves within ± 0,5%. The uncertainty in the measurement of the flow rate was determined to be better than 2%.

Measurement of wastewater in pumping stations is a difficult task: complicated fluid, harsh operational conditions, the proximity between pump and meter introduces distortions in the velocity profile, turbulence and pulsations. Few meters are suitable for this, and the forgotten elbow meter is an excellent option, if properly arranged.
According to Lipták (12) the theoretical value of   for an elbow meter can be given by:
					     

The next figure shows the results obtained for the several arrangement adopted:
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[bookmark: _GoBack]This figure shows the elbow under test in the laboratory and installed in the field.
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This figure shows the special pressure transducer developed for this meter.

	The full article will shows the detailed results for this arrangement of elbow meter. It proves to be an alternative quite interesting for the measurement of wastewater, mainly for its robustness and the good solution for the measurement of the pressure difference between the inner and outer centrifugal forces of the meter.
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K factor and deviation for the arrangement  K34
K34 - Subida	42407.985446430386	74772.149398935668	143571.49291926698	184219.77741122578	238127.18995191608	291365.86559111968	343951.98504580383	394796.46857718006	436475.02726837172	474151.55688834243	516679.37875345128	548544.69079591194	583504.71778681665	606051.44842559332	0.79074758227713571	0.81074573919121129	0.82049968118460859	0.82193059882322539	0.82757285175793938	0.82677158024010133	0.82056663610867797	0.81707810916816404	0.81479906540571501	0.81486394082882363	0.81570301161712733	0.81874114605976733	0.8170612289862873	0.81836652464855197	K34 - Descida	605255.75641525898	580808.42195039778	539828.00770636078	507014.23724458565	461569.09133135923	414703.45469878428	357271.87436124508	311973.94766019913	257324.48113522446	201700.3508798377	160991.8567365201	97908.056573562746	51563.726297139605	0.81618127964878506	0.81659846966267025	0.81585000017925702	0.81587569330798881	0.81525302849024761	0.81233070030983023	0.81810682914127719	0.82431730833858141	0.82888904260349583	0.82588898277070499	0.82113062430813588	0.81578013416782846	0.79034700997498142	Kteórico	605255.75641525898	580808.42195039778	539828.00770636078	507014.23724458565	461569.09133135923	414703.45469878428	357271.87436124508	311973.94766019913	257324.48113522446	201700.3508798377	160991.8567365201	97908.056573562746	51563.726297139605	0.81830367582394747	0.81844490160864514	0.81870281380264254	0.81893149503098228	0.81928762588637372	0.81971460104483918	0.82034844350488734	0.82096742186838345	0.82192201351494654	0.8232686559032677	0.82467000783308175	0.82838140486368972	0.83475306664981064	K34% - Subida	42407.985446430386	74772.149398935668	143571.49291926698	184219.77741122578	238127.18995191608	291365.86559111968	343951.98504580383	394796.46857718006	436475.02726837172	474151.55688834243	516679.37875345128	548544.69079591194	583504.71778681665	606051.44842559332	5.5415739865837317E-2	2.4154917294982457E-2	5.9907983639081175E-3	2.2853244249557698E-3	6.3718789547061979E-3	6.667368479730206E-3	5.9641657294365231E-5	3.4643262672026088E-3	5.7456849620059845E-3	5.2735093448762231E-3	3.8576319763920443E-3	1.1678173102440191E-4	1.6710829107810324E-3	8.2245236847246212E-5	K34% - Descida	605255.75641525898	580808.42195039778	539828.00770636078	507014.23724458565	461569.09133135923	414703.45469878428	357271.87436124508	311973.94766019913	257324.48113522446	201700.3508798377	160991.8567365201	97908.056573562746	51563.726297139605	2.5936534783683779E-3	2.2560247395343879E-3	3.4845533388788647E-3	3.7314497507240931E-3	4.9245188974520893E-3	9.0078921683194885E-3	2.7325149226016545E-3	4.080413401270154E-3	8.4765086881598631E-3	3.1828332691256709E-3	4.2918785590930139E-3	1.5211918835786513E-2	5.319663796270678E-2	Reynolds x 105

K

Relative deviation
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