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The Analysis of Occurance of the Red Water
and Development of Simulator for Diffusion
at Water Distribution Pipe Network
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Abstract
Effective counter measures can be taken if it is known how the pollution region evolves when
pollution such as red water is generated in a distributing pipe network. Therefore, we have
developed a system that simulates temporal changes, in contaminant dispersion
Through dynamic pipe network calculations, made by considering changes in demand and the
opening and closeing operation of valves, the flow-rate dynamics within the pipes can be
established, thus allowing the time changes in the water remaining stagnant in the pipes to also
be calculated. The area the contaminant spreads to (the path water moves within the pipe
network from the source of contamination) is established by measuring changes in the
concentration of contaminant particles in the water. The information gained is displayed on a
pipe network diagram in a color graphic display
We also discuss the conditions for generation of red water and perform the pipe network
calculation using actual contamination data caused by fire fighting.

Key words : red water, contamination diffusion, simulator, graphical user inter-
face
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Fig. 1 The method of calculation for concentration
in divided segments
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Fig.2 The confluence point
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Fig. 3 The structure of software
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Fig.4 Flowchart of calculation sequence
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Fig.5 Setting of the polluted point
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Fig. 6 Condition of pollution in two hours

Fig. 7 Condition of pollution in three hours
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Fig. 8 Changes of concentration of poilution
at point B

Fig. 9 Condition of poliution in three hours with drain

5. REAKREDEH

—RIZIRISEFRH OFEAEBIC BT 5 2 &1
D, ERANTICEE LSRRG EINse 0 ‘/%"F
AT, B L 728 O KEITEHND o HRRDILEIRIL

ERET BN, 25 2 b AKARAT BRI
TRV, 22T, BEICKIFHEROWKEIIZH

FRAFRAE L7z im0 7 — RIS E LT,
KOFEAE L 7R COWREDOE IR L 720
EREHEIL, KB OKE & L CREDTRE LT
R, ESRISFORER T HVEE 21T, HAERRO
KaEe LT, TOXKEIHHETOEE L7-kar b
L7z, TEBRORKIIEE L EBKIIRARDIEES

MRS N HIR & FKE AT - 7S HHEE L 72
EHFTH O R, HIROEFOEB T, MEE,
DF ) EIREDELN LB AGFRE %Y |

A0, 1m/s ~1.1lm/s DB Z > Tnb, TD%

P COEFIC, FRETA304E L EFGE U7 8RR CTAOK R
HELTWELDEMESND, F1IHNRERERD
FARBEFETOEMEEIC L2 EOLELERT, &

DFERP S, FIAROFETFTHDZEALA0. 1m/s KL E
DEALTHREL TV 5H, EHOMEFEIRERE
B2 BT ENDIroT,

Table 1 The change of flow speed

A TE | T | RS OKRTHER | AR | A R
REE | KBS | () (m/s) (m/s)
865 1017 -0.035 -0.035
200 719 ~0. 059 ~0. 059
298 486 -0. 079 0.176 0. 2550
958 959 -0.007 ~-1.174 -1.1670
421 958 -0.15 0. 126 0. 2760
421 422 Q. 037 -1.056 -1. 0930
56 421 -0.024 -0. 840 -0. 8160
423 959 ~0.122 -0. 643 -0. 5210
422 489 0.051 -0. 521 -0. 5720
479 485 0.284 0. 631 0. 3470
290 481 0.194 0. 436 0. 2420
481 482 Q0.112 0. 349 0. 2370
482 483 0.028 0.271 0. 2430
484 486 0.110 0.176 0. 0660
484 485 0. 117 -0.085 0. 0220
486 856 0. 054 0. 411 0. 3570
483 484 ~0. 001 0. 242 0.2430
80 489 -0. 021 -0. 021
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