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Introduction

South East Asia belongs to the world’s
fastest-growing regions

Urbanization has a huge influence on
new or on the expansion of industrial

park (IP) locations 6\) :

- Due to water shortage (e g\ estern/northern regions of China)
new IP developments a \ red as they have water requirements

with respect to w 6%ant|ty and quality (production water, cooling
water, irrigati

Shanghai Chemical Industry Park, own photograph
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In times of climate change, shortage of resources and\gz@
increasing importance of environmentalism it is im t'to ensure

a sustainable water supply to enable new dev. ents

® Source:
= https://amp.tagesspiegel.de/p
& olitik/kampf-gegen-den-
& klimawandel-wie-sich-die-
& erwaermung-rasch-aufhalten-
laesst/20803316.html
(Fight against climate
change, How to stop
warming quickly)
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)

Sustainable water management and watersreuse
concepts for IPs are becoming more angd’inore
Important

— Reducing high water consumption from natural resources

— Opportunity to enable’industrial developments in
water-stressed\regions
(e.g. in regions of South-East-Asia)

nnnnnnnnnnnnnnnnn
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Introduction

Industrial WasteWater Management Concept‘with a
focus on Reuse

IW2MC 2R

— includes a sustainable treatment of wastewater in Industrial
Parks

— Providing retise-water for different infrastructure purposes by
a WaterzReuse Plant (WRP)

14.11.2018 S. Bauer, A. Dell, J. Behnisch, H. Chen, X. Bi, V.A. Nguyen, H.J. Linke, M. Wagner



TS Water for road
Fire-fighting water cleaning
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Development of IW2MC->R

= [nvestigations in Germany, China and

Vietham (in 2017) \S\Q ;

= The idea was to learn from t@&stlng
Industrial parks for new

A0

- 3 topics were de@v

= gctual upply situation Seng e Oraea e Park
(SCIP) China

astewater system

,\@ 033|b|I|t|es of water-reuse

WavE @@2 typical, initial industrial park

systems

Amatalndustrlal Park, Vietnam
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% Methodology

Industrial Park System 1 (Germany, Vietnam, China) 6
——— = — — — — — — = “—" Treated wastewater
Ilndustrlal Park 1
- \Nastewater
Central Water
I Treatment Plant Deionized water
| T v * v * v * g = Drinking water
I Production Production Production 0 - ,',nd},{s,t,r,i,,al W,aff?,r
| Plant 1 Plant 2 Plant 3 I @ G 4 Wat
I Pre-treatment Pre<treatment Pre<treatment Q roun ater
| @ Tap water
| X X | ‘ Surface water
I Pre-treatment Pre-treatmen %e—treatment I
I Production o@n Production I
I Plant 4 | Plant 6 I
(L iR-Stt 14 ,

LR ———————————- |
"M_WavE
[ |
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% Methodology

aRel

Industrial Park System 2 (China) \(\6

—— - T T Q Treated wastewater
Industrial Park 1 @. Wastew

- \Nastewater

Central Water
Treatment Plant

vv vv vV 6

Production Production Production 0 I

Plant 1 Plant 2 Plant 3 I
Pre-treatment Q

Deionized water

=== Drinking water

= Industrial water

Pre-treatment Pre-treatment

‘ Surface water

Pre-treatment Pre-treatmen

Production ro
Plant 4 P

Production
Plant 6

ﬁ Bundesministerium
" fiir Bildung

und Forschung

14.11.2018 S. Bauer, A. Dell, J. Behnisch, H. Chen, X. Bi, V.A. Nguyen, H.J. Linke, M. Wagner



TECHNISCHE
UNIVERSITAT
DARMSTADT

mdustrial Park fc;ta bEt; _I

| Treatment Plant
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Wl Definition of sustainability objectives
Wa&elp

Sustainable objectives of the IW2MC2>R

N =

1. Highest possible industrial park reuse-factor (IPRE):

PRF = Reuse water flows Y o
~ Whole wastewater inflows to CWWTP °

2. Reducing...

— energy consumption
— land consumption
— consumption of resources

3. (Highhautomation level of the treatment processes

14.11.2018 S. Bauer, A. Dell, J. Behnisch, H. Chen, X. Bi, V.A. Nguyen, H.J. Linke, M. Wagner



% Calculation: Industrial Park Reuse Factor (IPRF)
Wa&elp

IPRF consists of:

- Production Plant Reuse Factor (PPRF)
e.g. reuse water for process water

- Infrastructure Reuse Factor (IRF)
e.g. reuse water for irrigation, toilet flughings street cleaning

First calculation:

A —

Infrastructure*reuse water flows
Wholg"wasiewater inflows to CWWTP

IRF =

14.11.2018 S. Bauer, A. Dell, J. Behnisch, H. Chen, X. Bi, V.A. Nguyen, H.J. Linke, M. Wagner



%) Model Industrial Park (MIP)

aRelp

Calculation of IRF - Case study China ‘\(\6

1. Determination of the whole wastewater inf|QWMNTP

["Model IndustrialPark (vip) | é\'

. . |6®xemplarv Production Plants

Hydrogen peroxide Polystyrene

wastewater effluents (ms3/t product)
based on literature data (analysis)

= Production capacities (t product/a)

I
I
N |
F’ﬂ |

l,t'.'i : = Additionally: common sanitary

2 | wastewater quantities
Superphosphatg' Soft drinks Butchery |
TN -\ i J

N\ |
"L WavE ®(b Whole wastewater

inflows to CWWTP
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Calculation of IRF:

Model Industrial Park (MIP)
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1. Determination of the whole wastewater inflows to CWWTP

Productiom capacity Calculated
Wastewater
due t6 example wastewater
values : :
production plants flows in m3/d
H,O, production 1.5 m3/t product §§}30,000tproduct/a 945
Polystyrene production 3
(GPPS) 1.1 m3/t product 300,000 t product/a 904
Chlorine production O.Mroduct 215,000 t product/a 365
SRS HEE 1.25 md/t product 850,000 t product/a 2,914
production
Production of SOW 1.56 m3/1000L product | 600,000,000 L product/a 2,564
Butchery (cattle) 0.95 m3/cattle 100,000 cattle/a 260
SinMater 50 L/employeexday i/lll’PlBO STDDEES 11 (12 559
Sum Wastewater flows 8,511

S. Bauer, A. Dell, J. Behnisch, H. Chen, X. Bi, V.A. Nguyen, H.J. Linke, M. Wagner



% Model Industrial Park (MIP)
Wa&elp

Calculation of IRF:

2. Determination of reuse water flows/demand

— Calculation of different average values of investigated parks
to the size of 6 production plants/comparties

— Indicators to calculate the reuse water flow

» parks size

» size of green spages
—> reuse water 'demand for irrigation

» size of\r@ad-Spaces

—2-leuse water demand for street cleaning requirements

= Anumber of employees
—> reuse water demand for sanitary water

(e.g. toilet flushing)

14.11.2018 S. Bauer, A. Dell, J. Behnisch, H. Chen, X. Bi, V.A. Nguyen, H.J. Linke, M. Wagner
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Model Industrial Park (MIP)

aReIp

Park size 260 ha
Green spaces 20 % =52 ha
Road spaces 9% =23 ha
Employees 11,209

Green spaces in Industrials Parks:
China: min. 20 % > Governmentel(&qul tions

Water demand:

Water-reuse Water demand Data referring to the MIP Calculated reuse

application values 9 water demand in m3/d
-
Toilet flushing 0 L/employeexday (=0.8x50L) | 11,180 Employees in the MIP 447
Street cleanipg 2.5 L/m2xday 23 ha (=0.09%260ha) 585
gngcitl%ﬁiﬂn 2.0 Lim2xday 52 ha (=0.2x260ha) 1,040
NaWw M_Wa

i ReAvE Sum reuse water demand 2,072

% Bundesministerium
& fiir Bildung
und Forschung 75 TECHNISCHE
=\ UNIVERSITAT
"ﬂj  DARMSTADT
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% Calculation of IRF for MIP

Industrial Park

Production
—Prooen CWWTP WRP

Outflow (OF)

2,072 m3/d (infrastfiicture reuse water demand) -
— : = - 25 %
IRF 8,511 m3/d (wholewastewater inflows to CWWTP) k

Censidering process, firefighting . 0
water, cooling water IPRF: > 25 %
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Reaching sustainability by the IW2MC-2>R

v IPRF can be higher than 25 %

v' Energy consumption of CWWTP plus WRP is less, to'that of the CWTP
- despite higher energy demand for CWWTR and’'WRP (1.7 kWh/m3)
than for the CWTP (1.6 kWh/m?3) due to shokter transport routes

v' Reducing land consumption bysatiarea-saving construction
(the WRP is assumed to takesup n0 more than an additional 10 % of the
area of the CWWTP)

v' Reducing the consumption of resources by optimized treatment
processes
(e.g. via biological phosphorus removal instead of precipitation)

¥ ‘A high automation level of the treatment processes is to be achieved in

order to secure a high quality level of the produced reuse water by
B | B iInnovative measurement concepts
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Thank you for your
attention.

Contact

Dr.-Ing. Sonja Bauer

Technische Universitat Darmstadt
Department of Landmanagement
Email: bauer@geod.tu-darmstadt.de

Prof. Dr.-Ing. habil. Martin Wagner
Technische Universitat Darmstadt
Department of Wastewater Technology
Email: m.wagner@iwar.tu-darmstadt.de
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