HYDAC’s Solution for Industrial Wastewater
Treatment under Extreme Conditions
By Jason Chia and Martin Kampmann, HYDAC Process Technology

Resource conservation through recycling
Given the limited water resources in Singapore, every drop
counts, and tremendous efforts are dedicated towards
recovering and recycling industrial wastewater.
In any WWTP, the pretreatment process is critical in
ensuring the longevity of costly membranes. Choosing the
right technology can help a plant owner to increase process
efficiency and reduce OPEX, thus improving the bottom
line.
Generally, separation equipment such as a basket filter,
a drum filter, and an automatic back-flushing filter among
others can be used to protect these membranes. The
function of the protection filter is to remove as much
suspended contaminations as possible to increase
recovery and extend the life span of the membrane.
Automatic back-flushing filters are oft en selected because
they have a lower footprint and are cost-friendlier, relatively
more reliable and non-disruptive (the filtration process is
not interrupted during backwash).
Industrial wastewater treatment like no other
Due to the complexity and higher level of contamination
in industrial wastewater, WWTPs usually demand higher
specifications and more reliable technologies of the
membrane protection filters. Given the higher dirt load and
challenging nature of these industrial contaminations, the
performance of conventional protection filters is pushed to
their limits.
Almost every automatic selfcleaning filter is pressure
driven, and the cleaning ability is largely dependent on
the system pressure. The moment this critical operation
parameter is not met during operation, an effective and
reliable membrane protection is hardly possible. This will
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lead to frequent shut downs and maintenance operations,
thus adversely affecting the overall performance of the
WWTP.
Using the JetFlush effect
A basic requirement for all automatic back-flushing filters is
to achieve sufficient force to flush out the dirt accumulated
on the screen surface, regardless of the type of filters
(be it a candle-type back-flushing filter or a basket filter
with rotating cleaning mechanism). During back-flush, all
conventional automatic filters require a minimum differential
pressure of 1.5 to 2.0 bar between the filtrate outlet and
the back-flush in order to clean the filtration area efficiently
and effectively. The HYDAC AutoFilt® RF10 redefines
the pressure requirement for automatic back-flush filters
where the flushing efficiency is largely independent of
the filtrate pressure and therefore particularly suitable for
sophisticated applications such as ballast water filtration
on board ships or vessels. In contrast to the conventional
technology, the cleaning principle of the AutoFilt® RF10 is
not based on the classic back-flushing principle.
The AutoFilt® RF10 Back-flush process consists of two
phases: Stripping followed by Suction.
Stripping is similar to a crossflow membrane filtration:
flushing the filtration area tangentially with unfiltered water
from the filter inlet. The conical filter element geometry
yields a homogenous core flow through the filter element,
ensuring the entire filtration area is flushed. This core
flow is supported by the open JetFlush effect which also
draws water from the filtrate side into the inside of the filter
element.
The Suction phase is initiated once the core flow has
developed. The moving column of fluid draws water from
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the filtrate side as soon as the JFV closes.
The conical filter element geometry ensures that the entire
surface of the filter element is cleaned. The contamination
is discharged via the back-flush line. After cleaning the filter
element, the flushing arms turns to the next filter element to
be cleaned; the process is repeated. When the back-flush
cycle is completed, the back-flush valve is closed.
Installations worldwide
Today, numerous AutoFilt® RF10 installations are
successfully in operation especially in ballast water
applications, which the AutoFilt® RF10 was originally
designed for. Progressively, the AutoFilt® RF10 is also
being selected for applications where either the operating
pressure is too low or the dirt load is too much, etc. The
AutoFilt® RF10 offers a solution for applications when
the filter operating parameters are beyond the limits of
conventional auto back-flushing filters.
Application Story
Jurong Island is the hub of Singapore’s energy and
chemical industry. More than hundreds of the world’s
leading petrochemical, refineries and specialty chemical
companies have established themselves on this Island.
Sembcorp is the centralised utilities provider on Jurong
Island and supplies energy, water, waste management and
onsite logistics to petrochemical customers. Sembcorp’s
total water management capacity on Jurong Island is more
than 4.5 million cubic metres per day, and it has grown to
become a global developer, owner and operator of water
and wastewater facilities, serving the specialised needs of
industrial players.
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Challenge
One of Sembcorp’s new customers on Jurong Island
supplies a stream of unusual wastewater which has a high
rubber content and contains “sticky” and chemically stable
particles. These particles could not be easily removed
by existing treatment facilities on Jurong Island and
could cause tremendous operational and maintenance
challenges to downstream water reclamation processes.
Furthermore, the working pressure is relatively low at
1.2 bar, thus making treatment services trickier. To deliver
the most suitable technology available to meet the client’s
needs, Sembcorp’s engineers embarked on a search for a
reliable and effective new filter to tackle this “sticky” issue.
HYDAC Solution
As this is probably one of the world’s first attempts to treat
industrial waste water with such a high rubber content,
Sembcorp was cautious and required vendors to conduct
pilot tests to prove their solution to be operational and
reliable. They tested several filter solutions, including disc
and screen filters with a rotating cleaning mechanism,
among others.
HYDAC proposed and pilot tested the AutoFilt® RF10,
and thanks to its JetFlush technology, the pilot test was
a success. The AutoFilt® RF10 was able to work under
extreme conditions of high rubber load at low pressure. In
contrast, filters with different cleaning technologies either
had problems coping or required complex integration for
the back-flush process. With the efficacy of its JetFlush
technology proven, HYDAC emerged successful in being
selected by Sembcorp for the job. WWA

... Effective back-flushing non-stop:
2nd back-flushing phase:
Suction.

Simultaneously during filtration ...
1st back-flushing phase:
Stripping.
Back-flushing in general
The gear motor (E) rotates the
back-flush arm (F) under the next
filter element to be cleaned (G). The
back-flush valve (H) opens.
The pressure drop between the filter
inlet (A) and the back-flush line (I),
combined with the conical geometry
of the element triggers the special
JetFlush effect of the AutoFilt® RF10.
The remaining filter elements continue filtering to ensure uninterrupted
filtration.
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1st Phase - Stripping away the
contamination
In the first phase, unfiltered fluid
from the JetFlush reservoir above
(J1) flows into the filter element.
The conical filter element geometry
has the effect of producing a core
flow, supplied mainly by the JetFlush reservoir.
This core flow is supported by the
open JetFlush effect which also
draws water from the filtrate side
into the inside of the filter element.

J2
K

B
H

2nd phase – Suction
Once the core flow has developed,
the JetFlush reservoir (J2) located
above the filter element is closed.
When the opening at the top of the
filter element closes, the second
phase is initiated, namely suction:
The moving column of fluid draws
water from the filtrate side (K) as
soon as the fluid supply stops as a
result of the filter element closing
at the top.
The conical filter element geometry
ensures the whole surface of the
filter element is now clean and
residue-free. The contamination is
discharged via the back-flush line (I).
After cleaning the filter element, the
flushing arms turns to the next filter
element to be cleaned; the process
is repeated.
When the back-flush cycle is
finished, the back-flush valve is
closed (H).
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About HYDAC and AutoFilt® RF10
With the AutoFilt® RF10, HYDAC offers a unique filtration technology with exemplary performance and reliability.
The product range of HYDAC comprises of a wide spectrum of automatic back flushing filters as well as inline filters.
HYDAC is ready to support clients on site during the selection, custom adaption and installation of a fully operational
filter unit no matter the location.
HYDAC is an international company group with over 8000 employees, 50 subsidiaries offices and 500 sale and
service partners worldwide.
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