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A New Program to Design Residual Treatment Trains at Water Treatment Plants
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ABSTRACT : For more accurate and practical design of the residual treatment train at water treatment plants(WTPs), a computational
program based on the commercial spreadsheet, MicroSoft Excel, was developed. The computational program for the design of a residual
treatment train(DRTT) works in three steps which estimate the residual production to be treated, analyze the mass balance, and determine
the size of each unit process. Of particular interest in the DRTT program, is provision for a filter backwash recycle system consisting of
surge tank and sedimentation basin for more efficient recycling of backwash water. When the DRTT program was applied to the Chungju
WTP, the program was very beneficial in avoiding errors which might have occurred during arithmetic calculations and in reducing the time

needed to get the output. It is anticipated that the DRTT program could be used for design of new WTPs as well as the rehabilitation of
existing ones.

Key Words : Computational Program for the Design of Residual Treatment Train(DRTT), Amount of Residual Production, Mass Balance,
lterative Calculation, Filter Backwash Recycle
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Fig. 1. Design procedure of residual treatment train.
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Fig. 3. First sheet of program developed in this study for the
design of residual treatment train.
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1, of KSEE / Vol. 29, No. 3, March, 2007



€ 98, 4 ) 22 £3A TAF AL F54 FH
2 AZAT &, €8x AP 4TS "X A @
FAFALE, AAEE, SSNTU H), 283 SJA S4H)
% F4D) e SAUE gFHEE, A LT AE
o2 AXHEE Harh

Ws=Q(b - NTU +k; - SAS +k; - LAS +k; - PACI) x 10° (1)

A7), WS = AxFFOE FAHE £8A A Htor/day)

Q = B4 H(m’/day)
= B{EAFR gz FH|(SS/NTU H])

NTU = g5 g X (Nephelometric Turbidity Unit)
ki, k2, ks = A A S
SAS = A FAEFHE FYHmgL)
LAS = 94 g2 uE FYF(mIL)
PACI = E2|98 ¢ 2w FYFHmIL)

4 (DA Qx(b - NTU) #2& dFEEY 3 i
T €87 2AFol3, Qx(ki - SAS+k; - LAS +k; - PACI)
€ &3A g8 fdHe otk dFE FFgelNE
Al FA(SAS, LAS, PACH 71gd & 7 Agsinz
2 Z2aP94E 4ARE 94 A SJAY FHAFE
BASRIL 2 e ¥ & ATE FYSAKFig 4 F
). o, &N 2E@gest 22 Ve FHEAd 9
3 P €A AT AA £8A BAZM 2R
She Wgo] sy did B Z2aRdE ol 1y
37 skt

2 Z23HA A8 A SFE FAS(RS B
¥ &2 FAY SHAE BUE b APHE FasgE
9 A Table 19] 24 3t 7125 Comwello] #A|A]
& e AR Comwel2 $431E0lRd otz
2 2 e 2F47t 15T 2N F350] 32
FF APHEANAN AAHNA 7] Rl &8 LAFE
FEE 9 olE 2FAFE 1A Fou &3A BAYFo
HF2P7HE 27t A9 ARG b ok W, B Z2a
Bolxe 24 AT 1E 488 A 23N e

Table 1. Conversion factor of coagulants used in water treat-

ment plant
Conversion factor Conversion factor
Coagulant din Korea(k)” suggested by Chemical formula
usedin Borea Comwell(k)?
Solid Aluminium
Sulfate(SAS) 0.248(k1) 0.410(k1) Aly(SO4); - 16H0
Liquid Aluminium
Sulfate(LAS) 0.164(k2) 0.277(k2) Aly(SO4); - 51H0
Polyaluminum
Chloride(PAC]) 0.184(k3) 0308(3)  |[AL(OH)n - Cle-nn

" Conversion factor which produces residual in the form of Al(OH);
2 Conversion factor which produces residual in the form of Al(OH); -
3H0
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Table 2. Input variables required for the analysis of mass

balance
Input variable Unit
Solid removal efficiency of sedimentation basin %
Solid content of sedimented residual %
Filter backwash ratio %

Solid content of sedimented residual in

%
filter backwash water recovery basin ’

Solid removal efficiency of thickener - %
Solid content of thickened residual %
Solid content of dewatered residual %
Amount of liquid produced from dewatering step m’/day
Solid concentration of liquid produced from dewatering step mg/L
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Table 3. Design parameters of each unit process

Unit process Design parameter

Equalization tank Hydraulic retention time(hr)

Surge tank in filter backwash | Amount of filter backwash water
recycle system produced per each cycle(m?)

Sedimentation basin in filter
backwash recycle system

Thickener

Overflow rate(m3/m2 - day)

Solid loading rate(kg/m’ - day)

Table 4. Input variables required for sizing each unit process

Unit process Input variables
Number and depth
Number of filter bed and

frequency of backwash(cycle/day)

Equalization tank

Surge tank in filter backwash
recycle system

Sedimentation basin in filter
backwash recycle system

Thickener

Number and depth

Number and depth
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