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Abstract:

Wastewater flow rate is always a basis for technological calculations, which are needed to control
wastewater treatment plant. The ability to predict the hydraulic load to a treatment facility would be very
beneficial for the optimisation of the treatment process.

This paper presents an approach to predict the flow of wastewater which enters wastewater treatment
plant. The prediction time horizon of two hours was chosen.

All the calculations were performed using artificial neural network (ANN) technique. The data
(inflow rate and time) were collected from one of wastewater treatment plants in Southern Poland. The
values were measured every 6 minutes, number of rows in data table was about 14 000. Approximately
50% of the plant records (data set rows) were used as a training data set, while 25% were used as a
validating data set and another 25% as additional testing set. Validating and additional testing data sets
were used for evaluating the ANN performance.

A very important task was to determine the best data set to learn neural network. The decision was
taken to use only two measured values: time and inflow rate (current and past values). To obtain
meaningful data sets raw values were prepared in a special way .

ANN training results show good generalisation capabilities of the used networks: training, validating
and additional testing errors were comparable to each other.

The method presented can be used to give short-term prediction of wastewater inflow rate. The
described neural network model uses a very tiny set of data commonly collected at wastewater treatment
plant. While it seems to be achievable to use computed values directly, it is possible to recalculateit into an
abstract signal, which can be consecutively send to WWTP control system.
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OnHUM 3 TOJOBHUX MPOOJEMHUX HAIPSMKIB Y Cy4YacHili €KOHOMIIl € TOJINIIEHHST BUKOPHCTAHHS
MajvBa Ta CHEPrii, BIPOBAJUKCHHS EKOJIOTTYHO OE3MEYHMX TEXHOJIOrid. YTBOpPEHHS BIAKIAICHb Ha
BHYTPIIIIHIX eJIeMEHTaX KOMIIPECOPIB i yac X eKCIuIyaTallii IpU3BOJUTH 10 30UIBIICHHS OIOpY, a, OTXKE,
3pOCTaHHSI BUTpAT ra3y Ha BJIACHI MOTPEeOH Ta 3MEHIIICHHs TEPMiHY CIy)KOU YCTaTKyBaHHs 4depe3 3HA4YHe
30UTBIIEHHS MIBHJIKOCTEH KOpo3ii Ta epo3ii. ToMy po3poOka epeKTHBHHX CIOCOOIB OUUIICHHS €EMEHTIB
ra30MoBITPSHOrO TPAKTy ra30TypOIHHUX arperaTiB Bijl BIIKIaJAeHb BiTHOCHUTHCS 10 aKTyaJIbHUX MPOOJIEM.

Meroto 1aHoi poOoTH Oy/10 BUBYECHHS MOXKIIMBOCTI MOJIEpHIi3allii TEXHIYHUX MUHHUX 3aco0iB (TM3)
cepii ,KIII-THP” iurpemienramu mnomidyskmiaoi nii. B skocti Momudikatopa posrmsmaBes N-
mermmippoiizon (N-MII) 3 Ttemmeparyporo Kpucramizaiii -24°C, 1o MoOKe CIPHSATH OAEPKAHHIO
HU3BKOTEMIIEPATYpPHUX MHUHHUX 3aCO0IB.
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