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Abstract

A dynamic water quality model is presented in order to simulate water quality under slowly varying flow conditions over time, To

improve numerical accuracy, the proposed model uses a lumped system approach instead of extended period simulation, unlike

the other available models, This approach can achieve computational efficiency by assuming liquid and pipe walls to be rigid, un-

like the method of characteristics, which has been successfully implemented in rapidly varying flows, The discrete volume method

is applied to resolve the advection and reaction terms of the transport equation for water quality constituents in pipes. Numerical

applications are implemented to the pipe network examples under steady and unsteady conditions as well as hydraulic and wa-

ter quality simulations, The numerical results are compared with EPANET2, which is a widely used simulation model for a water

distribution system, The model results are in good agreement with EPANET?2 for steady-state simulation, However, the hydraulic

simulation results under unsteady flows differ from those of EPANET2, which causes a deviation in water quality prediction, The

proposed model is expected to be a component of an integrated operation model for a water distribution system if it is combined

with a computational model for rapidly varying flows to estimate leakage, pipe roughness, and intensive water quality.

Key words : water distribution system, hydraulic analysis, water quality model, unsteady flow, lumped-system approach, dis-

crete volume method
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Fig. 3. Pipe network for unsteady hydraulic simulation
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Fig. 4. Hourly variation in flow rate in pipe 4 and level of storage tank
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Table 1. Pipeline and junction data for unsteady hydraulic simulation

Pipe No, Length(ft) Diameter(in) | Junction No. Elevation(ft) | Demand(gpm)

1 600 12 1 90 0

2 570 10 2 80 1000
3 650 6 3 80 200
4 390 4 4 86 0

5 675 6 5 75 1200
6 510 6

7 680 6

8 590 8

Table 2, Pipeline and junction data for dynamic water quality simulation
Pipe No, Length(ft) Diameter(in) | Junction No. Elevation(ft) | Demand(gpm)

1 10330 18 1 710 150
2 5280 14 2 700 150
3 5280 10 3 695 100
4 5280 10 4 700 150
5 5280 12 5 695 200
6 5280 6 6 690 150
7 5280 10 7 700 100
8 5280 12 8 710 100
9 5280 8 9 800 0
10 5280 8
11 5280 6
12 200 18
13 200 18
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