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1. Calculation of added chlorine concentration 
The concentration of the chlorine added in the network refereed to free chlorine (Cl2) was 
calculated from the concentran of the reagent used, which was NaClO at 15 % as shown 
in the following equation: 

 𝐶𝑙௥௘௔௚௘௡௧ = ଵହ௚ே௔஼௟ைଵ଴଴௚ ௪௔௧௘௥ ଵ ௚ ௪௔௧௘௥ଵ ௠௟ ௪௔௧௘௥ ଵ଴଴଴௠௟ଵ௟ ଵ௠௢௟ே௔஼௅ை଻ସ.ସହ௚ே௔஼௟ை ଵ௠௢௟஼௟మଵ௠௢௟ே௔஼௟ை ଻଴.ଽ௚஼௟మଵ௠௢௟஼௟మ = 143𝑔𝐶𝑙ଶ/𝑙 (1)  
This equation is based on the following reaction: Cl2(g) + H2O → HOCl + HCl (2) 

  



Sensors 2022, 22, 5578 2 of 3 
 

 

 

2. Algorithm for on-line decay constant calibration 
The algorithm for the on-line calibration of the chlorine decay constant described in sec-
tion 2.2 (article) are provided in pseudocode in Table 1. Varibles are consistent with those 
in section 2.2 (article). 

Table S1. Pseudocode to estimate the decay chlorine constant. 𝑊𝑒𝑒𝑘𝑙𝑦 𝐷𝑒𝑐𝑎𝑦 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛   
Require: 𝑉ଵ, 𝑉ଶ, ∆𝑉஼௟, 𝑄ଵ, 𝑄ଶ, 𝐿, ∅, 𝐶𝑙𝑟𝑒𝑎𝑔𝑒𝑛𝑡 

Return: 𝐾௕ 

1: For 𝑖 =  1 ∶  𝑁௪௘௘௞௦ do: 2: Evaluate  𝑉ଵഥ = 𝑚𝑒𝑎𝑛(𝑉ଵ(𝑤𝑒𝑒𝑘 = 𝑖)) 

3: Evaluate  𝑉௣௜௣௘ = 𝐿 · 𝜋 · ቀ∅ଶቁଶ
 

4: Evaluate  𝑄ଵതതത = 𝑚𝑒𝑎𝑛(𝑄ଵ(𝑤𝑒𝑒𝑘 = 𝑖)) 

5: Evaluate  𝑅𝑇ଵതതതതത = ௏భതതതା௏೛೔೛೐ொభതതതത  

6: Evaluate  𝑉ଶഥ = 𝑚𝑒𝑎𝑛(𝑉ଶ(𝑤𝑒𝑒𝑘 = 𝑖)) 7: Evaluate  𝑄ଶതതത = 𝑚𝑒𝑎𝑛(𝑄ଶ(𝑤𝑒𝑒𝑘 = 𝑖)) 8: Evaluate  𝑄ଶതതത = 𝑚𝑒𝑎𝑛(𝑄ଶ(𝑤𝑒𝑒𝑘 = 𝑖)) 
9: Evaluate  𝑅𝑇ଶതതതതത = ௏మതതതொమതതതത 

10: Evaluate  𝐶𝑙௔ௗௗ௘ௗതതതതതതതതതത = ∆௏಴೗(௪௘௘௞ୀ௜)·𝐶𝑙𝑟𝑒𝑎𝑔𝑒𝑛𝑡׬ ொమ(௪௘௘௞ୀ௜)  
11: Evaluate  𝐶𝑙ଵതതതത = 𝑚𝑒𝑎𝑛(𝐶𝑙ଵ(𝑤𝑒𝑒𝑘 = 𝑖)) 12: Evaluate  𝐶𝑙ଶതതതത = 𝑚𝑒𝑎𝑛(𝐶𝑙ଶ(𝑤𝑒𝑒𝑘 = 𝑖)) 13: Evaluate  𝐾௕(𝑖) | 𝐶𝑙ଶതതതത =  𝐶𝑙ଵതതതത𝑒ି௄್(ோ భ்തതതതതାோ మ்തതതതത) + 𝐶𝑙௔ௗௗ௘ௗതതതതതതതതതത𝑒ି௄್(ோ మ்തതതതത) 12: End for 14: Return: 𝐾௕ 
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3. Algorithm for decay constant estimation in the distribution network 
The algorithm for the calibration process of the chlorine decay constant in the distribution 
network described in section 2.3 (article) are provided in pseudocode in Table 2.  

Table S2. Pseudocode to estimate the chlorine decay constant in the distribution network.  𝐷𝑒𝑐𝑎𝑦 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑛𝑒𝑡𝑤𝑜𝑟𝑘   Require: 𝐾௕, 𝐶𝑙ௌ௔௠௣௟௘, WDN Model, ε (finalisation criterion) 
Return: µ 

1: Initialise µ 2: While: ∆𝑀𝑆𝐸 >  𝜀 3: Simulate WDN Model with Kwdist= Kbdist= µ·Kb 4: Evaluate 𝐶𝑙ௌ௜௠௨௟௔௧௜௢௡ 

5: Evaluate  𝑀𝑆𝐸 = ଵே ∑ ൫𝐶𝑙ௌ௔௠௣௟௘ − 𝐶𝑙ௌ௜௠௨௟௔௧௜௢௡൯ଶே  

6: µ=µ+Δµ 7: End while 8: Return: µ 
 


