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WEF MOD BARDENPHO DESIGN

5 Stage Bardenpho Process
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[NO3N]r is also the concentration at the inlet of Vpn.2 (pt A)
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Solve for Vpy.1 assuming that the DN Rate in the first anoxic pre-DN zone of Bardenpho is given
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Calculate the volume for 45 min retention time at average day/maximum month flow.



COMPARISON OF BNR DESIGN METHODS

THE WEF METHOD

The WEF method is essentially the same as the Lawrence & McCarthy Method only the trial
and error solution is not made and Ocr is assumed to be approximately twice of O¢ca. In the WEF
method two different equations for exogenous and endogenous denitrification rates are used. The
nitrate amount to be denitrified includes the internal recirculation ratio. The aerobic volume and
the total volumes are calculated using 6ca and Oct respectively.

COMPARISON OF QASIM & LAWRANCE & MCCARTY METHODS

While Qasim calculates Yops for denitrification (Yopspn) and for BOD removal (Yopssops) as
separate constants using aerobic 8¢, Lawrance & Mc Carthy Method calculates one Y s for
heterotrophic Bacteria using total O¢ (6cr).

Lawrance & Mc Carthy Method, Qasim’s method uses a mean cell residence time equation (Ocpn)
for denitrification volume (Vpy), calculations and a trial and error solution is used till total volume
Vvt calculated using Vpn and fraction of aerobic volume equals to the vy calculated using total
mean cell residence time O¢t also calculated from 6ca using the assumed fraction of aerobic
volume.

Every program should share a carbon and nitrogen balance, oxygen requirements subroutines in
addition to oxic and anoxic volumes.
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Oca CALCULATION

Yobs & Px CALCULATIONS
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7 Methods of BNR Design

1. Trial & Error (Lawrance & Mc Carthy)
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7.Qasim Ex 13 - 11






