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A Study on Optimum HRT Combination for Efficient Nitrogen Removal at WWTP in
Winter Days
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Abstract

It has been reported that most wastewater treatment plants have difficulties in nitrogen removal during winter season due to
declined activity of nitrifiers in the condition of low temperature. This study was conducted in order to find out optimum oper-
ating condition for efficient nitrogen removal in low temperature. A series of operating conditions with various HRTs of each tank
were simulated using the GPS-X program. The optimum HRT combination for effective nitrogen removal was 0.3 hr/0.5 hr/
1.36 hr/4.84 hr(PreAx/An/Ax/Ox) with 51.4% of T-N removal efficiency and 57.3% of NH;*-N removal efficiency.
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Fig 1. Configuration of ‘H’ wastewater treatment plant's process
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Table 1. Simulation conditions

Pre-Ax Anaerobic Anoxic Oxic
0.1 0.1 0.5 0.9 1.3 1.7 2.1
0.3 0.1 0.5 0.9 1.3 1.7 2.1
0.1 0.5 0.1 0.5 0.9 1.3 1.7 2.1
0.7 0.1 0.5 0.9 1.3 1.7 2.1
0.9 0.1 0.5 0.9 1.3 1.7 2.1
0.1 0.1 0.5 0.9 1.3 1.7 2.1
0.3 0.1 0.5 0.9 1.3 1.7 2.1
0.3 0.5 0.1 0.5 0.9 1.3 1.7 2.1
0.7 0.1 0.5 0.9 1.3 1.7 2.1
0.9 0.1 0.5 0.9 1.3 1.7 2.1
0.1 0.1 0.5 0.9 1.3 1.7 2.1
0.3 0.1 0.5 0.9 1.3 1.7 2.1
0.5 0.5 0.1 0.5 0.9 1.3 1.7 2.1 HRToa-(Pre Ax+An+Ax)
0.7 0.1 0.5 0.9 1.3 1.7 2.1
0.9 0.1 0.5 0.9 1.3 1.7 2.1
0.1 0.1 0.5 0.9 1.3 1.7 2.1
0.3 0.1 0.5 0.9 1.3 1.7 2.1
0.7 0.5 0.1 0.5 0.9 1.3 1.7 2.1
0.7 0.1 0.5 0.9 1.3 1.7 2.1
0.9 0.1 0.5 0.9 1.3 1.7 2.1
0.1 0.1 0.5 0.9 1.3 1.7 2.1
0.3 0.1 0.5 0.9 1.3 1.7 2.1
0.9 0.5 0.1 0.5 0.9 1.3 1.7 2.1
0.7 0.1 0.5 0.9 1.3 1.7 2.1
0.9 0.1 0.5 0.9 1.3 1.7 2.1
Table 2. Model compounds and wastewater compositions
. Influent
Model Compound ASM3 Sewage Night Soil Stock Water
TCOD 260(100%) 84 (100%) 17,380 (100%) 1,306 (100%)
S 30(11.54%) 10 (11.9%) 560 (3.2%) 184 (14.1%)
Ss 60(23.08%) 19 (22.6%) 6,220 (35.8%) 664 (50.1%)
X 25(9.7%) 10 (11.9%) 4,688 (27%) 110 (8.4%)
Xs 115(44.23%) 45 (53.6%) 5,912 (34%) 348 (26.6%)
TN 25 16.7 2,324.4 212.6
T-P 1.4 259.2 16.7
C/N 7 3.83 5.22 4.76
Inflow (m?/day) 13,000 9.3 79.11
Percentage as influent flow 85.5 9.15 5.35
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Fig 4. WSSNE of the sensitivity analysis
Table 3. Estimated sensitive parameter value of ASM3 + Bio-P
Parameter| Ypos | Kmaxpao 1No K, K Kspos HA Kanheo drHA Hpao | Mnorao | Kppeao
Default 0.35 0.2 0.6 0.2 2 0.11 1 0.5 6 1 0.33 0.05
Estimated| 0.18 0.4 0.40 0.11 1.67 0.01 1.09 0.59 11.59 0.85 0.16 0.09
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Nomenclature
Yros4 Requirement of Xpp/ Xppa storage (P-release)
Kmaxpao Maximum ratio of Xpp/Xpao
No Anoxic reduction factor
K, Saturation constant for So
K, Saturation constant for substrate Sg
Kspos Saturation constant for Phosphorous (as nutrient)
Ha Autotrofic maximum growth rate of Xa
Kanheo Saturation constant for alkalinity
dPHA Rate constant for storage of Xpya
HPAO Maximum growth rate Xpao
77 NOPAO Anoxic reduction factor for endog. Respiration
Kpprao Saturation constant for Xpp/Xpao
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