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The friendship between China and Denmark has a long history. Denmark was one of the first Western countries which
recognized the People’s Republic of China just after its foundation in 1949, and we have had diplomatic relationships
since 1950, thereby, just passing our 72's anniversary together.

Cooperation in the field of environmental protection has long been a focus area between China and Denmark, and many
framework agreements have been signed at state level. The cooperation agreement signed between the environment
ministries of Denmark and China has put the water sector as one of the high priority areas due to the World’s need

and the huge potential in developing the sector. One of the cooperation forms recommended by the above agreement

is jointly organized workshops attended by the enterprises, and I am very glad that your company has accepted our
invitation to jointly organized workshops.

We follow with great interest China’s plan as the second largest world economy to transfer its economy to green growth,
and we highly appreciate the goals of CO2 reduction addressed for 2030 and 2060, which are in line with those of
Denmark. It would be our pleasure if we could co-operate with you and the Chinese water sector to reach such goals.

In this folder, we are presenting some of all the best practices and knowledge collected in Denmark. It is our great hope
that these workshops may be the starting point of developing new solutions and impressive results together at plants in
China for the benefit of the environment.

i

Lixia Duan Jingquan Lu Angela Zhang Lars Eskild Jensen
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Water Supply System, Denmark

((( Level and flow monitoring

Main pipe

Supply pipe

Water Treatment Plant |
Connection pipe

Utility Head office
| ility i DMA border

GIS
Hydraulic models
Consumption data

Asset Management database

Leakage Management System

Consumer smart meter
with noise logger




, ) -;_ _‘: : u:‘sa }f;hlm - )
g éﬁmm L _, 2 _’25 %

i | ,- i all%é.tri' uted jater globally is
lost or never in\ |ceyr'5"‘ - d

N w ‘ " '

B sk ATk S 7-8%

Danish water utilities have a national
NRW average of just 7-8 percent.



|||I
||| III|||||I|
r.

W - H Vg1

e ‘....H N t h !'hm-r:.a- S Sk
C - # ."‘l e r'| ! L

1 P AT
e, i W
ot A bt | 1] )

Next / iIB4REEKIE. .

7 SIKANR]-- M
WWTP-introduction




ECKEDNSIKT
TZ2RriEE

3t

ONONONORONONC,

%

e

FI7ZK4bIE
T2
SiesbIR
BSFIA

RKEXith Rk

TR SHEZE

— ooty

ISIKEMRGEHLIL

BETRRIER

©)

FKIiED

— iRt ETHED ity

ITiED
—_— - —_— — - =
L

eyl

gt K

i D0 R MR [ ENE T8
— 29 3l
RS WS —q R
v s
[ o o ,
FSTEE 15 - -
| KiER B
e | =L J EE
e
I
TSR ®
e
SHHE A0
e
HEBBFNA
BREE
m
R PR Rt
—
BT SR SRR Bk B
- -
_-_ B - - . Rt
Y

10

MimRERENL

|

BESRMES |




Process diagramme
- Ejby Moelle

©

Rain water storage

Pump station

— 29

Rain water —>

Septic tank

Pump station

—- 28

Waste water ——

Vacuum trucks

Screens

Rainwater pumps

i

Rainwater Settling tanks

River

Trickling filters Stage 1

Intermediate Settling tanks

®

g

Screens

7

'ﬂ“'-'

Grit and Grease Chamber

—

To incinerators I

| Grit for reuse

YW

\‘ Primary Settling tanks Primary Effluent pumps
T ”
o

Trickling filters Stage 2

Flow
split control

Unaeration tank

WAS Hydro cylones
—

Aeration tank

-1_\“\:

Secondary Settling tanks

Flow
split control

Grease to

digestion

Biogas storage

Biogas cleaning
and drying unit

Steam boiler

Filter Backwash

Multimedia filter

Post-aeration

L et o

Packages

Pretreatment
Rainwater Treatment
Process Optimization
Sludge Treatment
Biogas

Sewage System Optimization

OOOOOLOO

Energy Efficiency

®

WAS storage tank

.

Thickening centrifuges

Sludge storage

- 1
L
— e e

Sidestream
deammonification process

Anaerobic digesters

11

l . el

CHP engine generators

-

Digested Sludge storage

Biogas upgrading

Dewatering centrifuges

| e
T

L

Sludge cake trailers

To Sludge composting |

River

=l



AR - FahiE

Package 1 - Pretreatment
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Pre-treatment of the incoming wastewater is to harvest the
organic material and to remove the sand. If the grease/

oil and the solid organic material are removed before the
biological tank , the organic load to the biological tank will
be reduced. This means that less energy will be needed for
aeration, and at the same time the harvested organic matter
can be used for energy production. By removing the sand,
the activity of the activated sludge in the biological tank will
be increased, and the amount of final sludge for disposal
will be reduced. The sand can be re-used, for example, for
road construction.
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Package 2 - Rainwater Treatment
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Ideally, rainwater and wastewater should be collected and transported separately in the
urban area.When it starts to rain, the rainwater in the beginning period will rush out dust,
sand and different pollutants on the surface of the ground into the drainage system. This
fraction of rainwater should be treated. After screening and primary sedimentation, the
rainwater is treated by the two-stage trickling filter tanks, of which the first tank removes
COD while the second one removes NH+4 and NO-3. Such process setup is not sophisti-
cated. Rainwater is pumped and spread from the top of the tanks. So, this is an economic
and efficient way of treating rainwater.
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Package 3 - Process Optimization
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If the biological process is monitored by on-line measurement and control,
the online data such concentrations of NH+4, NO-3, N20, COD and Redox
will be used for accurate aeration and for precise operation of the stages of
anoxic and anaerobic. Such operation will reduce the energy for aeration,
and most importantly it gives a more efficient removal of organic matter,
nitrogen, P, and thus ensures a high quality of treated water. After the pro-
cess is optimized, less persons will be needed to work at the plant. Failure
of automation will be avoided by the double-controlling process software
and by the warnings from the interface of PLC of the equipment.

14
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Package 4 - Sludge Treatment
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Sludge storage Anaerobic digesters Digested Sludge storage

WAS storage tank Thickening centrifuges Dewatering centrifuges
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Sidestream
deammonification process
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By anaerobic digestion, a large fraction (50-70%) of the organic material in the sludge will
be decomposed into biogas for energy production, pathogens are killed, and nutrients such
as N, P, K and etc. are released into the stabilized digestate. After dewatering, the digestate
can be use as fertilizer, and the rejected water will be treated by the process of anammox
to remove the pollutants of NH+4 and NO-3. Anaerobic digestion is a sustainable treatment
method, which can not only minimize environmental impact, but also recover resources
from the sludge.
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Package 5 - Biogas
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Biogas is from the organic material of the sludge, so it is CO2-neutral. Biogas
from the digestion tank contains moisture and H2S. So, biogas must be cleaned in
order to avoid corrosion to the equipment and pollution to the environment. After
cleaning, biogas can be used as fuel for boilers to produce heat or for combined
heat and power production. With continuous technology improvement reduction
of operation cost, nowadays, more and more biogas is upgraded to CH4 gas and
supplied to the public gas grid, or used as fuel for transportation.
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Package 6
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- Sewage System Optimization
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The mission of the WWTP is to effectively treat the sewage within its service
area. Only with effective collection and transportation of the sewage and the
pollutants in it to the WWTP as much as possible, can the WWTP play its full
function. Therefore, a functioning sewage network system is an indispensable
part. First of all, rainwater and sewage should be separated to avoid overflow
of sewage, and also to prevent sand and dust from being washed by rainwater
into the sewage. At the same time, the sewage pipe network needs to be
maintained and optimized to ensure its function. If the organic matter is retained
in the septic tank or deposits in the pipeline for a too long period, the organic
matter will be degraded in it, producing odorous and harmful gases such as
H2S, and greenhouse gases such as CH4 and N20. At the same time, the COD
in the influent of the WWTP will be low. This is not conducive for phosphorus
and nitrogen removal, and in such condition, the sewage plants cannot achieve
energy neutralization or resource recovery. Therefore, it is necessary to clean
regularly the septic tank and dredge the pipeline to ensure the organic matter in
the sewage is transported and treated in the WWTP.

17
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Package 7 - Energy Efficiency
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In order to increase the energy efficiency
of a WWTP, conducting an energy audit is
necessary. Through energy audit, the most
energy-consuming units or sections of the
process will be identified. There are diffe-
rent ways to increase the energy efficiency
for a WWTP. Renewing the existing equip-
ment with high quality and high energy
efficient equipment is of the first priority.
Secondly, process optimization, especially
optimize the operation of the biological
tank by online monitoring and control is of
great importance, as aeration and recy-
cling activated sludge accounts the largest
fraction of the total energy consumption
of the WWTP. Besides, installation of heat
recovery equipment to harvest heat from
the effluent of the digestion tank, and use
of effective insulation material will reduce
loss of heat energy.
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Members and packages
Drinking water
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Members and packages
Wastewater
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Danfoss (Shanghai) Investment Co. Ltd.

18th Floor, Block C Hi-Tech Building 900 Yi Shan Road
200233 Shanghai, China

General presentation

Danfoss is a global company with more than 28.000 people represented in more than 100 countries. Danfoss has 5000
employees in China. Danfoss is the global largest supplier of VSD’s (Variable Speed Drives) to the Water & Wastewater
industry. All factories are complying with the strict quality demand from the automotive industry.

For 50 years, Danfoss Drives has been a global leader in the variable speed control of electric motors. We have the
world’s largest installed base of variable speed drives comprising VLT® and VACON® AC drives and can draw on
decades of passion and experience within a wide range of industries.

Products and services

Danfoss offer a wide range of VSD’s (Variable Speed Drives) to the Water & Wastewater industry, with the range of
water dedicated VSD name AQUA drive as the core product

The VLT® AQUA Drive combines deep application know-how with powerful drives technology to make your water
operation easier and more efficient than ever, while saving you considerable installation and running costs.
- Built to last and withstand even the harshest conditions, the VLT® AQUA Drive offers trouble-free operation of any
type of water facility anywhere in the world.
The combination of solid design and sophisticated software-based solutions ensure considerable energy savings
and help you achieve masterclass sustainable and economic water management.
A lot of functionally will help cutting installation savings as well as unique heat management and harmonic
mitigation will improve installed efficiency if the total VSD installation.
Edge computed CBM (Condition based Monitoring) will together with integrated deraging improve uptime

Cases

Rethinking the water sector | Danfoss
https://www.danfoss.com/en/about-danfoss/insights-for-tomorrow/energy-and-water/

Generating surplus power from wastewater treatment | Danfoss
https://www.danfoss.com/en/service-and-support/case-studies/dds/generating-surplus-power-from-wastewater-treatment/

VLT® AQUA Drive Z4RissBH=E MBI | Danfoss
https://www.danfoss.com/zh-cn/service-and-support/case-studies/dds/vlt-aqua-drives-cover-entire-desalination-plant/

Contact
Li Ke, Mobile: +86 158 2168 1553, Email: like@danfoss.com

Danish contact: Mads Warming, +4529487025, Email mads.warming@danfoss.com www.danfoss.com/en
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AVK Valves (Shanghai) Co. Ltd.

Room 301, New Bund Oriental Plaza 1, No.512 West Haiyang Road, Pudong New Area
Shanghai 200126 P.R. China

Bfg—idk

General presentation

The AVK Group was founded in 1941 as a privately-owned industrial group currently comprising
+100 companies worldwide. We develop and produce valves, hydrants and accessories for water
and gas distribution, sewage treatment and fire protection. Furthermore, AVK has built up strong
brands supplying products and solutions for various industrial sectors and within advanced
manufacturing. Our products are designed to meet international standards and are sold worldwide.
When dealing with the AVK Group expect quality, reliability, functionality and long lifetime in service.

Products and services

AVK in China has formed many product lines, such as gate valve, butterfly valve, check valve, air
valve, control valve, fire hydrant, pipe fitting, etc. AVK has many authoritative certificates, such as
German GSK / DVGW, British WRAS, American NSF, etc. Various products are not only sold in Great
China, Macao and Taiwan, but also sold all over the world with the help of the group’s global sales
network. AVK has also obtained the three system certification of BSI, namely 1IS09001, 1SO14001
and IS0145001, and continuously provided customers with affordable high-quality products by
vigorously promoting lean production and continuous improvement.

Doing business with AVK is getting a share of our know-how, expertise and dedication. And as a
global leader, it is our obligation to keep pushing the boundaries of what the market can expect. In
our business, five cornerstones must be in place in order to meet customer expectations: quality,
reliability, innovation, sustainability and customer service. But we need to go further than that. We
go further to exceed our customers’ needs and expectations.

Cases

17-year stable operation has created good reputation and customer loyalty
https://www.avkchina.com/en/news/product-innovation/17-year-stable-operation

High quality, functional and operational valves are the backbone in any water distribution system
https://www.avkchina.com/en/news/product-innovation/2020-giandao-lake

AVK helps HBIS Group to achieve zero discharge of industrial circulating water
https://www.avkchina.com/en/news/product-innovation/hbis

Contact

Ken Yan
Tel: +21 5789 1222, Email: Ken.YR@avkchina.com www.avkchina.com/en
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https://mutag.de/cases/erkelenz-germany/

https://mutag.de/cases/perlen-papier-switzerland/
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Jesper Brix
EB1E: +45 61626190, HFFE: j.brix@mutag.dk www.mutag.de
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General presentation

Mutag A/S is located in the City of Esbjerg in the South of Jutland, Denmark. The
company is part of Lynddahl Group, working with biological, sustainable, and high-
technology water treatment processes. Building on more than 20 years of experience,
Mutag A/S has now become one of the leading manufacturers of Bio Media for biological
water and wastewater purification.

Products and services

In 2008, Mutage A/S developed its product of Mutag BioChip™, which is a high-
performance biofilm carrier for MBBR/IFAS applications. The outstanding quality of the
material as well as the high-tech structure of the surface and the fine pore system, are
only a few of the many benefits that the customers can gain from this media.

With the usage of the Mutag BioChip™, the customer can benefit from the following
savings and advantages:

Best possible removal performance

Simple operation

Small footprint systems and low mixing requirements, low energy cost

Easy upgrading or retrofitting of existing plants, low installations costs

Low investment costs in case of building a new WWTP

High grade quality

Long life material, no abrasion & wear

Nowuhwhe

The Mutag BioChip™ is used in the biological treatment processes of denitrification,
nitrification, COD removal, ANAMMOX and etc., in the treatment of both municipal and
industrial wastewater.

Cases
https://mutag.de/cases/erkelenz-germany/

https://mutag.de/cases/perlen-papier-switzerland/

Contact
Jesper Brix
Tel: +45 61626190, Email: j.brix@mutag.dk www.mutag.de
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EHEIRIN, BNAIESUKT BT | Grundfos

https://www.grundfos.cn/about-us/cases/Digital-dosing-helps-waterworks-upgrade

EEATREOK, ITEERRARMBIAKALR | Grundfos
https://www.grundfos.cn/about-us/cases/Water-supplier-system-helps-on-comfortable-community

BEMFERAK, BFRIPEHIAKMER | Grundfos

https://www.grundfos.cn/about-us/cases/Huanggang-University-SPS-helps-to-supply-water

WETKKE, ITEEEENZIRE | Grundfos
https://www.grundfos.cn/about-us/cases/How-to-build-a-beautiful-countryside-and-wastewater

BAR
177, BBiE: +86 21 6122 5381, HBFE: Grace.xu@grundfos.com www.grundfos.cn
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General presentation

Grundfos, a global provider of water pumps and water technology solutions, was founded in 1945. As of
2022, the group’s net revenue reached 33.3 billion Danish kroner, with over 20,000 employees worldwide
and an annual output of over 16 million water pump devices. Over the past 77 years, Grundfos has been
committed to water pump-related technology and products, providing pioneering solutions to address
global water resources and climate challenges, and improving people’s quality of life.

In 1995, Grundfos officially entered the Chinese market, currently operating offices in 18 cities nationwide,
with 2 production factories and 1 research and development center, employing over 1800 staff members.
Since 2021, Grundfos has segmented its global customers into four categories: commercial buildings,
residential buildings, industrial and municipal water, and set up sales, marketing, technology, and
operations to respond to constantly changing market demands, while increasing investment in innovation
and digitization.

Products and services

Grundfos Water Utility is a full-line supplier of intelligent water pumps and systems, with products widely
used in various water supply and wastewater applications. We strive to optimize pumping solutions and
provide customers with the best reliability and resource utilization efficiency. Our solutions all use advanced
technology that has been tested over the years, and the rich professional knowledge accumulated over
many years ensures the high quality of our products. Our professional solutions and technologies are
suitable for application areas such as raw water intake, drinking water treatment, water distribution,
wastewater transport, flood control, wastewater treatment, etc.

Cases
https://www.grundfos.cn/about-us/cases/Digital-dosing-helps-waterworks-upgrade

https://www.grundfos.cn/about-us/cases/Water-supplier-system-helps-on-comfortable-community

https://www.grundfos.cn/about-us/cases/Huanggang-University-SPS-helps-to-supply-water

https://www.grundfos.cn/about-us/cases/How-to-build-a-beautiful-countryside-and-wastewater

Contact
Grace Xu, Tel: +86 21 6122 5381, Email: Grace.xu@grundfos.com www.grundfos.com
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EWA Sensors ApS

General presentation

EWA Sensors: EWA Sensors@—RE [ JHFERAKNSEIERSHNARE. %
NEEESMEE ST A ERERE/KEIRSENEANR, MAIRIERE,
EWA Sensorst&ReEs @ I XS TEr A S ISR W AR IREL R £, H
FRBEED T ERR=MUBIAEN#Mobius Institute, Technical Associates of
Charlotte # Vibration Institutefly ISOIAIE,

Products and services

EWA Sensors B9z mFHETEA. RENTENERSEEBIRURETESL
EREREERIRIT. ERmAOMKFOHEKSRE,, EWA SensorsffEREs T LABIT IS
MER. SIS NN EREEMNEMGEE). &2 BuhERE. BEFETHE
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Cases
https://ewasensors.com/partners

Contact
Eva Kiihne, Email: kuhne@ewasensors.com www.ewasensors.com
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Early Waming Analytics

EWA Sensors ApS

General presentation
EWA Sensors is a Danish company, established in 2020.

The company core capabilities are within advanced sensor technologies, signal analyses and Early Warning
Analytics (EWA), creating smart and advanced sensors for predicting failures on rotating machines.

Early Warning Analytics is based on combined sensor technologies (e.g. vibration and magnetic field), in several
dimensions (x-, y-, z-dimension) and knowledge about fault signatures in time and frequency domains. This creates
strong and robust parameters.

The sensor analytics creates parameters for machine faults, but also process and operation parameters.
EWA Sensors has four patents pending, all focusing on EWA Sensors core value — parameter algorithms.

The EWA sensor will be commercialized in 2023-Q2

Products and services

The EWA sensor is a smart condition monitoring sensor, for rotating machinery. It is addressing both submerged
and dry installed machines, and it can be used on new or retrofit machines.

Key sensor values are:

- Working on-the-edge, as all processing and analytics takes place in the sensor itself
Real-time and continuously data, updated every second.
All parameter outputs are concluded and evaluated outputs, using green-yellow-red stamps for each parameter
Data available on a fieldbus (Modbus RS485-RTU), to be integrated in customers own control or cloud solution
Generic; no data needs to be tapped into the sensor.

Cases
https://www.linkedin.com/pulse/ewa-sensor-condition-monitoring-solution-short-technical-munk

https://ewasensors.com/partners

Contact
Eva Kiihne, Email: kuhne@ewasensors.com WWww.ewasensors.com
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National N,O mapping and reduction of N,O-emission:
https://unisense-environment.com/applications/reduction-of-n20-emission-through-advanced-online-control/

A Tool for Carbon Dosage Control:
https://unisense-environment.com/applications/a-tool-for-carbon-dosage-control/

Direct Effect of Activated Sludge Concentration on N,O Emission and CO,-equivalents at Full-scale:
https://unisense-environment.com/applications/direct-effect-of-activated-sludge-concentration/

BXZ / Contact

Bastian Piltz, HB#5: bp@unisense.com www.unisense-environment.com
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Unisense Environment A/S ENVIBONMENT .

Langdyssen 5
DK-8200 Aarhus N, Denmark

General presentation

Unisense Environment develops and markets sensor technology for industrial applications. We want to make it
possible for wastewater treatment plants to seamlessly measure and manage their nitrous oxide (N,O) emissions.
N,O is a greenhouse gas that is 273 times as potent as CO,, and it makes up a substantial part of wastewater
treatment plants’ climate footprint.

To address this issue, we launched the world’s first and only industrial N,O Wastewater Sensor in 2014. This sensor
provides real-time, online N,O measurements that are integrated into the plant’s control system. When wastewater
treatment operators can monitor their emissions, they can take more effective actions to reduce their plant’s
climate footprint.

We are committed to providing high-quality solutions that meet our customers’ needs and help them achieve their
sustainability goals.

Products and services

N,O Wastewater System: With the N,O Wastewater System, you get a valuable tool to understand the biological
processes that lead to N,O formation and emission. The N,0 Wastewater Sensor will provide you with real-time

data around the clock. This makes it possible for you to directly monitor and control the N,O emission from your
wastewater treatment plant.

Operation:

You place the N,0 Wastewater Sensor directly in the activated sludge where it measures the production of nitrous
oxide in both nitrification and denitrification processes. With its built-in temperature sensor, the N,O Wastewater
Sensor delivers normalized data that can be used to calculate the emission in real time and at the same time check
the efficiency of mitigation actions.

Transmit to SCADA or PLC: The signal from the N,0 Wastewater Sensor is transmitted via a 4-20 mA signal from
the N,O Wastewater Controller to a SCADA or PLC system. You can also log directly on the N,O Wastewater
Controller for later downloading on a USB-stick.

Cases

National N,0 mapping and reduction of N,0-emission:
https://unisense-environment.com/applications/reduction-of-n2o0-emission-through-advanced-online-control/

A Tool for Carbon Dosage Control:
https://unisense-environment.com/applications/a-tool-for-carbon-dosage-control/

Direct Effect of Activated Sludge Concentration on N,O Emission and CO,-equivalents at Full-scale:
https://unisense-environment.com/applications/direct-effect-of-activated-sludge-concentration/

Contact
Bastian Piltz, Email: bp@unisense.com www.unisense-environment.com
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Supported by:

MINISTRY OF FOREIGH AFFAIRS
OF DEMMARK

The Trode Coungil

Your contacts:

Lixia Duan
Ixd@danishexport.dk
tel: +45 6020 8565

tel: +86 136 8172 9617

Jingquan Lu
jgl@danishexport.dk
tel: +45 2876 1988

tel: +86 1584 1397 850

Embassy contacts:

Lars Eskild Jensen
larjen@um.dk
Tel.: +86 132 4080 2434

Xueyi Zhu ZREE
xueyiz@um.dk
tel: +86 185 1216 3112

www.danishwatertechnology.cn

Unite partners
Support knowledge
Expand business

£

Ilse Korsvang
iks@danishexport.dk
tel: +45 5089 4488

Angela Zhang
anz@danishexport.dk
tel: +86 21 6279 2090

Mads Vesterager Nielsen {ZiEZR
madsni@um.dk
tel: +86 135 6495 8486
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