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Background of reclaimed water plants in Taiwan(1/5)
「我們也不能再像過去，無止盡地揮霍自然資源及國民健康。所以，對各種污染的控制，我們會嚴格把
關，更要讓臺灣走向循環經濟的時代，把廢棄物轉換為再生資源。對於能源的選擇，我們會以永續的觀
念去逐步調整。新政府會嚴肅看待氣候變遷、國土保育、災害防治的相關議題。因為，我們只有一個地

球，我們也只有一個臺灣。」
——《蔡英文總統就職演說》2016年05月20日
“We must not endlessly expend natural resources and the health of our citizens as we have done in the past. Therefore, we will strictly
monitor and control all sources of pollution.
We will also bring Taiwan into an age of circular economy, turning waste into renewable resources. We will gradually adjust our energy
options based on the concepts of sustainability.

The new administration will seriously address issues related to climate change, land conservation and disasterprevention. After all, we only
have one earth, and we only have one Taiwan.”
——《President Tsai’s inaugural address》
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Background of reclaimed water plants in Taiwan(2/5)
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The reclaimed water plants play a very important role in the circular economy

Background of reclaimed water plants in Taiwan(3/5)
Domestic reclaimed water plant combine with energy facilities carry out
energy saving and renewable energy producing , and use nearby industrial
waste heat for water production, to make and promote innovative thinking of
circular economy.
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Background of reclaimed water plants in Taiwan(4/5)
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Background of reclaimed water plants in Taiwan(5/5)
Greenhouse effect and carbon dioxide emissions have
been focus all over the world
Reclaimed water plants use high energy consumption to treat
sewage and turn into water resources.

reclaimed water plants will need to
increase resource and energy integration
The domestic urban water
resources center distribution
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Current status of reclaimed water plants in Taiwan(1/4)
According to the data of water resources center integration of domestic
development potential

Energy

Municipal

Energy

Total 35 seats

Industry

Total 15 seats

Energy
consumption
The annual power
consumption of about
9,000,000 kWh

Energy
consumption

Energy development potential
Take
3,000
m2 of area
for example, It can provide about
Solar
power:
assessment
1,350 kW per day. (about
It’s about
8% of2 space)
the total electricity
3000m
power

Energy development potential

The annual power
Take 1,500 m2 of area for example, It can provide
consumption of about about 675 kW per day. It’s about 8% of the total
4,000,000 kWh
electricity power
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Current status of reclaimed water plants in Taiwan(2/4)
According to the data of water resources center integration of domestic
development potential
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Energy development
To increase the plant
potential
capacity and reduce energy
consumption

Yield: 200~11,900kg/day
is mostly processed out Sludge: evaluation of sludge . Adding sludge
of commission,
treatment equipment to heat or power.
producing less gas as
heat source.

Sludge

Energy development
potential

To increase the plant
capacity and reduce
energy consumption

Yield :
Sludge: assessment of sludge . Adding sludge
0.57~10,540kg/day is
for external processing treatment equipment to heat or power.
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Current status of reclaimed water plants in Taiwan(3/4)
Water resource
recycling center

Taoyuan
NorthWater
resourcesRecyclin
g center

Energy
Currently

Programming

Currently

Programming

Electricity
consumption to
hight,to separate
electric meter

When the treated
water is low, enhance
Recycled water
to treat the quantity
is mainly used in
water can reduce
factories
the treat unit water
electricity

Electricity
consumption to
hight(5,437,800
degree / year), to
separate electric
meter

Recovery of
water is about
17,000 CMD,
which is offer
150 CMD to
around people ,
others are use in
the factory

Planning the
recycled water sent
to Dragon steel

The recovery
volume is about
20,000 CMD,
which is mainly
used in the
factory

Consideration
should be given to
the provision of
nearby residents and
the use of fire, the
amount of increase
of recycled water

Taoyuan North
Production
equipment imported
in the plant

Futian

Anping

Water resource

It has a high
electricity
Install power saving
consumption
devices (such as
(10,551,800 kWh / frequency converters)
year)

Raise to recovery of
water, and looking
for user volunteer to
use recycled water

Resource
Currently

Programming

Processing
capacity
Sludge
promotion in
production is
future, can
about 100 tons
increase
and outsourcing
anaerobic
digestion tank
sludge
production is
about 5,768 tons, Enhance the use
rate of sludge
anaerobic
(such as material
digestion tank
or converted into
can produce
biogas)
biogas is about
555 m3
Sludge
production is
about 202 tons,
with the
anaerobic
digestion tank
can produce
methane

The excess biogas
can be converted
into power

Current status of reclaimed water plants in Taiwan(4/4)
Energy, water resources and valuable renewable resource integration
system of the preliminary planning

Examples
Futian
water
resource
recycling
center

The power consumption
5,437,800 kWh / year

Wastewater
79,624 CMD

Sludge recycling status
5,768 tons of sludge
556 m3/day of biogas

Recycling

Provide plant secondary water
The questionnaire can add water
balance chart to clarify the use
and consumption of water

Can be promoted

16,508 CMD for reuse in the plant
150 CMD for others
Can be promoted

Improve the amount of recycled
water and find users who are
willing to use them.

Enhance the use rate
1.made of materials
2. convert to heat source
3. convert to biogas
power generation

Provide the electricity or as heat source
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Lessons from foreign reclaimed water plants(1/2)

Dalat
Akita

Fukuoka shi

Kumamoto ken County

Hamburg
36

Lessons from foreign reclaimed water plants(2/2)

Areas

Water recycling center

Saga Shrine City
purification center
Japan

Fukuoka purification center

Akita coastal
purification center
Vietnam
Germany

Development of characteristic
Nitrogen and phosphorus recovery technology
Biogas technology for hydrogen production

High efficiency solid-liquid separation device

Dalat sewage treatment center Sludge fertilizer
Hamburg sewage
treatment plant

Energy self-sufficiency rate is over 100%
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Saga Shrine City purification center
Location

Fukuoka County Saga city

Land area

9.02 hectares

Service number

Population of 186,000

The management
unit

Fukuoka County sewer Management
Center

Water treatment
project

185,000 CMD

Current treatment
capacity

50,000 CMD

Purification method

Activated sludge as the core processing
unit

In addition to traditional sewage treatment to recover drainage
water, gas power generation and sewage sludge as fertilizers, in
2015 visited B-DASH. Research projects include:
(1) CO2 recovery separation technology
(2) sludge recovery technology
(3) microalgae culture technology

Processing water contains low organic matter and high
nutrients, and becomes an important nutrient to
withstand the water body and the Minghai Sea.
From September 2010 to March next year, increasing
the total nitrogen of discharge water month by month
has resulted in the production of Minghai seaweed.
In 2015, the amount of seaweed sold in Saga City
reached 15.2 billion yuan, and Japan ranked first
in 13 consecutive years.
Seaweed of
the Ming Hai

Saga Shrine City purification center 14

Central wastewater treatment center, Fukuoka, Japan(1/2)
Location

Fukuoka county Fukuoka city

Land area

7.4 hectares

Service personnel

Population of 369,000

Design of water

10,000CMD

Average treatment
capacity

200,000 CMD

Purification
method

A/O anaerobic aerobic activated
sludge method

 Characteristics
The first recycling water treatment center in Japan.
The world's first biogas production wastewater to
hydrogen technology demonstration factory.

The first reclaimed water treatment center in Japan is
mainly used for toilet flushing. The supply areas
include 350 hectares of Tianshen Watanabe District,
138 hectares of Baidao District, 345 hectares of Bodo
surrounding area, 180 hectares of downtown seaside
area and 7 hectares of Liupansong District, totaling
1,457 hectares.
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Central wastewater treatment center, Fukuoka, Japan(2/2)
Innovative application of energy recycling channel in water
recycling center
The world's first seat mud biogas production
hydrogen technology demonstration plant

Production to high
purity hydrogen

Biogas

CO
CH
Renovation technology
of sewerage
Biogas separation CO2 and methane
in Fukuoka, Japan
CO2

2

4

H2

CH4

Water vapor +
methane hydrogen production
H2

CO2

High
purity
hydrogen
gas

Adsorb CO2

benefits

From gasoline vehicles
to hydrogen car

Combine hydrogen
refueling station
after the biogas power
generation
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The Akita city of coastal purification center, Japan
The advantages to improved:
BOD and SS removal rate increased

by

100%.
Construction expense reduced

by 18%.
Use of biomass increased by 14%.
When the quantity of treatment increases,

Before

facilities need not be increased.

After
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Hamburg sewage treatment plant, Germany
Processing efectiveness of sewage treatment in
Hamburg water resources recovery center, Germany

The sewage treatment
capacity

440,000 m3/day

Items

Flow rate
(1000 tons /
year)

Flow out
(1000 tons /
year)

Removal
rate

COD

146

9

84%

BOD

63.9

0.7

99%

Total
nitrogen(TN)

11.6

2.2

81%

Total
phosphorus(TP)

1.5

0.1

93%

In recent years, Hamburg sewage treatment plant of power surplus trend
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Vietnam water resource recycling center

Dalat

Service personnel

Population of 206,050

Area of service

569 hectares

The total daily processing
capacity

12,400 CMD

Household sewage

7,068 CMD (57%)

Commercial sewage (hotels,
restaurants, markets))

3,100 CMD (25%)

Public sewage

1,612CMD (13%)

Industrial wastewater

620 CMD (3.8%)

The daily sewage quantity

712,569 hectares

1
2
3
4
5
6
7
8
11

Index
pH
Water content
SO4
Cu
Pb
Zn
TN
TP
Coliforms

Unit
%
g/kg
mg/kg
mg/kg
mg/kg
g/kg
g/kg
MPN/g

Numerical value
6.82
46.18
0.74
300
2.1
15
0.456
0.36
19
16,800

Prospect of reclaimed water plant in Taiwan(1/5)
Energy consumption analysis of the current situation
The optimal energy saving unit

The gravity concentration 1%

Return sludge pump 1%

Aerobic digestion 25%
Aeration 50%

Filter dewatering 3%
Chlorine disinfection 1%
Lighting and building
electricity 4.75%
Sewage pumps 10%
Coarse rack 1%

Precipitation 3%
Settling 1%
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Prospect of reclaimed water plant in Taiwan(2/5)
The integration of renewable water to improve the energy self-sufficiency rate of
strategy and measures
Solutions

Reducing
energy
consumption

Methods

Costs

Blower brake

To additional water quality

deceleration

detection module and

Recharge

super capacitor energy

mechanism

storage module

Introduction
Increase
generating
capacity

Benefit (to Dihua case)

Daily electricity 2,175
kW saves about 2.3%

aeration

Potential niche
product

Electric power
recovery module

Biomass

thermal

The heating module and

electricity to generation

Waste heat

hydrolysis

the heat recovery system

1,211 kW

recycling system

technology

The net increase of 2%
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Prospect of reclaimed water plant in Taiwan(3/5)
The integration of renewable water to improve the energy self-sufficiency rate of
strategy and measures
Solutions

Methods

Costs

Benefit (to Dihua case)

Potential
niche product

Biomass
Increase
generating
capacity

Importing of heat pump

Installing heat pump

electricity to

The heat

assisted heating

system

generation to energy

pump system

saving 11%

Renewable
energy
power
generation
and off peak
regulation

Renewable power
Layout large quantity of
regenerated batteries

generation,
Regenerative battery
and electricity
feedback system

Renewable energy

potential 50% total

Management

electricity production

system of

2,175 kW, 60%

battery

electricity storage up

recycling

to 1,305 kW at night
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Prospect of reclaimed water plant in Taiwan(4/5)
Water resource recycling center in the potential of renewable energy.
Industrial heat recovery.

Heat recovery
Co-digestion
(organic compounds)

The wind power

Solar energy
Hydraulic power
Recycled water

Biogas
Biomass / biofuel
By Water Environment Research Foundation
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Prospect of reclaimed water plant in Taiwan(5/5)
The integration of renewable water to improve the energy self-sufficiency rate of strategy
and measures
Cost
Efficiency
Items

(NTD/kWh)

(%)

The wind
power

1.8

35～50

Hydraulic
power

1.7

80～90

Solar
energy
Biomass
Waste heat
recovery

3

5～28

2.1

70～75%

1.2

Net
recovery
10%

Source: International Renewable Energy Agency IRENA

Features and potential

Average wind speed
requirement >5m/s
The noise and the height is
limited
In potential
Kaplan turbine
Water-head height >3m
The potential of low
Silicon and non-silicon crystals
Need plenty of space
The potential of high
Biogas power generation
Maximum potential

Key parameter

The leaf area of
Area
The average wind
speed of cubic V3
Water-head height
Flow Q
Layout of area
Meteorological
factors

Production capacity
calorific value
Organic Rankine cycles (ORC)
Temperature
The temperature difference is
difference Δ T
more than 25 C.
Waste heat flow Q
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Thanks for your listening

2018/11/9

