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Introduction
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» South East Asia belongs to the world’s fastest-growiw&

regions @‘

= urbanization has a huge influence on new QQe expansion
of industrial park (IP) locations 6

» |ntimes of climate change, (\6
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Introduction
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Sustainable water management and water retuse
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concepts for IP’s are becoming more anddxore

Important

» demand for water from natural resouftees can be reduced

= valuable materials recovered fromrthe wastewater

= costs can be reduced (nvestment/running)

— opportunity for industrial developments in regions with natural
water shortagew(e.qg. in parts of South-East-Asia)

— application potential for chemical-pharmaceutical industry is
glver.due to their high water requirements/high amounts of
wastewater
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ﬂ! ME v Introduction
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Industrial WasteWater Management Concept with a
focus on Reuse: IW2MC-2>R

* includes a sustainable treatment of wastewater in IP

= Providing reuse-water for different'purposes

- Reduction water demand from natural resources
Objective: highestgossible industrial reuse-factor

(IRF): based pn.reuse water flow / whole water
consumption

2\ High-application potential for IP in water-stressed regions (e.g.
Western parts of China)
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Toilet flushing
J BT o 356 R A

Water for road

ﬁgI Irrigation water Fire-fighting water cleaning _ ete.
VB A R 7 LA HEEERA %
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v Introduction
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Development of IW2MC-2>R
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Objective: Calculation of the highest possible indugtrtal reuse-
factor (IRF)

= Investigations in Germany, China,and ¥ietham (conducted 2017)

- The idea was to learn from the existing industrial parks for
new ones

—> three topics were decisive: actual water supply situation, actual
waste’Water system and possibilities of water-reuse

= 2Jnijtial situations in industrial parks
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Reuse-Concept 1

WaRelp
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Reuse-Concept 2

WaRelp
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WaRelp @ﬁt}i&jﬁ ... for linking existing water flows e
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Reuse-Water-Quality A| Reuse-Water-Quality B | Reuse-Water-Quality C
KRRE A XIEFE B XIERE C

¥ech X/Tech Y / Tech.
Quality A X/ Treatment

Wastewater Treatment Technology Tec 5?‘\

= Technology Z FA X/ &7]: Y /
AARE A S e\ A 7
Wastewater develfcc))wment No technical Economic solution is not
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g Practical experiments
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= Development of new treatment
technologies
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= Tests with real wastewater
R E LS KIFETNA

Wastewater lab EnviroChemie
T EnvirolbtF A7

ioun Laboratory pilot plants (activated sludge process with salt water)
i Test column TU Darmstadt
= SAHB T AHISTIE SRR
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Calculation: Industrial Reuse-Factor (IRF):
Industrial reuse-factor (IRF): based on reuse water flow / whole water
consumption

Model Industrial Park (MIP): depending on a case study in CHINA

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

— Indicators to calculate the Reuseswater flow

= parks size (6 Productiogyplants)
= size of green spaces - reuse-water demand for Irrigation
» size ofroad spaces > reuse-water demand for street cleaning

= numbeérof Employees - reuse-water demand for sanitary water
(e+g. toilet flushing)

»> Calculation of whole water consumption

= Amounts of waste water of 6 exemplary production plants/processes
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) Calculation: Industrial Reuse-Factor (IRF):
VaRelp

Case study CHINA - 6 Prod. Plants

Park size 279 ha
Green spaces 22% = 60 ha
Road spaces 9% = 24,4 ha
Employees 18.366

Green spaces in Industrials Parks:
China: min. 20 % - Governmental re i

P

Water demand:

for irrigation Irrigatioh of public greens | 1,5-4 | / m2*d S 202624998,
Ina
for street cleaning Street cleaning, China: 1-4,51/ m2d GB 50282-1998,
2-3 work tours per day China
sanitary water Mixed industrial areas 501/ Empl./*d DVGW-Regelwerk
. . \ N . Arbeitsblatt W 410
nalah oo | FIRE fightiTg water | Depends on the existing system
Coaling water Depends on the existing system
o \Process water ) Depending on the production plant B, tecrniscre
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% First calculation for MIP China (6 PP)
WaReIp

Calculation of the requirements Calculation of whole water consumption:

of reuse water:

Amounts of waste water of € exemplary

" irrigation: 1.650m?/d production plants/processes:
= Street cleaning: 660 m3/d _ 1438 m3/d Source: BT
u Sanitary water: 735m3/d 1. H202: Large Volume
3045m3/d 2. GPPS: 1.205m3/d /Ol;gf]ar;/cfizt‘e/noqgal
3. chlorine: 1.342m3/d 2017
4. superphoesphate: 960m3/d
5\berverages: 6.500m3/d
6. butchery: 548 m3/d
Sanitary WW: 918 m3/d
Sum: 12.912m3/d
Process-, fire fighting-,
IRF: 5¥% % cooling wa?er ° IRF: >24 %
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! ME Additional partners:
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= Associated Partner: Merck KGaA
XN

= Tongji University Shanghai, China
5] 5% A%

= University of Technology Qingdao, China
FEHBEITAY¥

= Hanoi University of Civil Engineering, Vietham
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T Overview of the different research fields
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= Determination of water savings potential (using thefexample of
chemical-pharmaceutical industrial parks) (LM~AJ)

ToARBRITE (Flam: 62 Tk QeN-kK¥%E )

= Development of new treatment teehnelogies and their coupling
(ISAH, EC)

By KRB A (4 ) H B X

= Testing of technicalJmplementation (technical infrastructure
and measurentent concept) (KC, EH)

BN SE PN ] (SR ZE AL X A & 7 %)
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% Overview of the different research fields
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Ecological and economic evaluation of different ixéatment
technologies (SUR, IEEM)

TR G AR AN ERS RE G

Multi-criteria selection support fonconcept layouts (ISAH)

= A NIEE ==k il

Socio-technical application - stress analysis of employees (Al)
A2 BRI A RS N 7] 4 A

Examination 6ftransferability to other industrial park types and
industriat’locations (LM)

s A - o i A By G A B =N 2 K i
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Thank you for your
attention.
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Contact

Dr.-Ing. Sonja Bauer

TU Darmstadt - Institut fuUr Geodasie - Fachgebiet Landmanagement
Franziska Braun Str. 7 - 64287 Darmstadt

Tel: +49 (0) 6151 16 21961

Email: bauer@geod.tu-darmstadt.de
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