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Optimization of Water-Reusing Network among the Industries in an
Eco-Industrial Park Complex Using Water Pinch Technology
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(Young Soo Kim, Hyun Joo Kim, In-Beum Lee and Chang Kyoo Yoo)

Abstract : An water-reuse network design has drawn attention as a systematic method of reducing fresh water usage and increasing
water-using efficiency. The final goal of an eco-industrial park(EIP) is accomplishing industrial sustainability and constructing water-
reuse network can be a solution. When designing water-reuse network connecting various processes which consume water, the water
pinch technology can be used frequently, since it simultaneously minimize freshwater usage and wastewater discharge. In this
research, water pinch technology is applied to develop an effective water-reuse network in an EIP. Three scenarios based on different
reusing strategies were developed. The results show that the final water-reuse network can reduce the total fresh water usage more
than 30%, while the water expenses decrease by 20%. It can be concluded that water pinch technology is an effective tool to optimize
water-reuse network among different industrial facilities.

Keywords : Eco-Industrial Park (EIP), industrial ecology, mathematical optimization, reuse between the industries, steel industrial
park, water and wastewater minimization, water reuse network, water pinch technology
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Fig. 2. Project work flow of water reuse network using water pinch
technology in process industries [ 14].
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Table 1. Water balance of 13 industries in an industrial park.
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DA 145.5 108.3
SA 198 18.75
IS 40.8 32.9
PKC 185 12.6
SS 13.7 12.5
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HK 172 16.6
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Table 2. Cost unit of water reuse in an EIP.

Basic Cost unit (Cu)
Process water (0.6 cu per ton/h
New pipe(fixed cost) , 2Cu
New pipe{operation cost) 0.02 Cu/ton/h
sewer cost 0.2 cu/ton/h of wastewater

E 3849 Fo odwE ¥ 8571,
Table 3. Water cost and concentration in water reusing project.

Flowrate| COD | SS
(ton/h) |(ppm)|(ppm)

Conductivity | cost
(mS/cm)  (won/ton)

Clean water
(CW)
iProcess water|
(PW)
Water from
‘Wastewater
Treatment
(WWT)
Filtered
Water from
Wastewater 100 1 1 1 200
Treatment
(FWWT)
Reservoir
Water (RW)

Filtered
Reservoir
Water
(FRW)

0.5 0 1 600

642 1 0.5 2 400

100 10 | 50 30 100

100 10 | 50 30 100

100 2 2 2 200
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Table 5. Effluent quality of a domestic wastewater treatment plant.

Effluent flowrate (m*/d) COD(mg/L) SS(mg/L)
128,045 4.64 0
182,477 4.68 1
159,564 4.19 2
167,962 4.25 1
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Fig. 7. Water-reusing network through the industries using the
effluent reuse from a domestic wastewater treatment plant
(scenario 3).
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Table 6. Result of the water reuse optimizations among the industries

in an EIP.
Number of i
umber o Saved fresh Reduction
reuse water of Cost
industries ¢ Unit
Existing
water supply 0 0 237.08 Cu
network
Scenario 1 2 18.8 ton'h 232.31Cu
Scenario 2 4 40.0 ton/h 225.08 Cu
Scenario 3 6 62.95ton/h | 218.19 Cu
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