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OynaSand™ by Mordic Watar is the world's leading continuous sand filter, initially designed by the Johnson Institute
in Sweden in the {ate 1970-1es, which allows you to get the most out of your water tregtment. Combined with
CynaAir, Lamella Separator and OynaDisc by Mordic Water, your water guality can be greatly improved with signifi-
cantly reduced cperating costs over the entire life time of your investmeant. With tens of thousands filters installed
around the world for municipal and industrial appbcations, Nordic Water has all the experience and equipment
needed o exceed your expectalions.

THE ORIGINAL
DYNASAND™ FILTER

FROM INVENTOR TO YOU

In 1974 Or. Hans Larsson led a group at the Axel Johnsaon Instituta to
develop the continuous backwash sand filter. This group was awarded
a USpatent for the filter in 1978 and for Continuous Contact Filtration in
1981, Axel lohnson Institute became Axel Johnscon Engineering in 7981
and Mordic Water Products in 1992, Over the course of Mordic Water
Products’ long history and extensive experience the filter has been
maodified and improved for use in multiple appiications, including deni-
trification, nitrification, and enhanced phosphorous removal.

The uninterrupted mode of operation offers a number of advantages
compared to conventional backwash sand filters. In comventional sand
filters sofids are accumulated in the sand bed progressively increasing
the head loss until, finally, the sand must be cleaned by backwashing
before treatment can resume. The time between backwashings can
ndeed be very short, reducing the effective operating time. It is onky
with the development of the Dyna%Sand by Nordic Water continuous
sand filtration technique, that the users could benefit from an optimal
solution to their needs for a continuous processing of water and waste
water which also provides a constant filtrate quality even at high sur-
face loads.

Tens of thousands DynaSand filkers have been installed by Nordic
Water throughout the world, providing excellent rebability and perfor-
mance o their users in a wide variety of applications.

DOr Hans Larsson with the first
OvnaSand prototype.

CONTINUOUS IMPROVEMENT

The Dyna5and family of filters includes the Latest in sand filter advancements such as materials that are
highly wear resistant to the constant abrasion from sand movement in normal operation: Thess
advanced materials result in less mamntenance and extend the life of your equipment. Additionally. twao
adjustable weirs with a uniguely designed wash box will allow operators to optimise the sand washing
rale [sand towater ratio], thus minimizing the backwash wasting rate.
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DYNASAND FILTER MODELS - FREESTANDING UNITS
OR FOR INSTALLATION IN A CONCRETE BASIN

All Dvnasand versions |[DynaSand Sand Filter, DynaSand Owy, DynaSand Deni and yna%and Carbon| are available
as freestanding units in Stainless Steel or FRP [other options are available for special applications] oras units to be
buslt into concrete tanks. Both are available with various filier areas and filter depihs.

Thie DynaSand filter is a compact filter with no moving parts. Mo rinsing water supply tanks, rinsing pumps or
automatic backwashing systems are needed.

The freestanding DyvnaSand filter consists of a ovlindri-  number of filkers working in parzllel 1o match the capa-
cal tank with a conical bottom and filter internals. The = city reguired. The filter units are connected by an array
tank has flanged connections for feed, filtrate and wash  of pipes which distribute the inflowing water and drain
water. A filter plant may consist of 2 single filter or a the filtrate and thewash water.

The DynaSand freestanding filteris supplied with a platiorm for easy

56 freestanding uwnits at US. Steel KoSice,
LRSS CUrINg Inspecilon and servecing Slovakia,

Large capacity plants are generally built with filter modules in concrete —
basins. The filter cells [each consisting of multiple filter modules| can- iz A
sist of 2 stainless steel or FRP bettom cone and flter internals, and : ﬂg—%_ﬂ‘l& ﬂf!

share a common sand bed. A plant can be designed for a virtually ] SRR e ey
unlirnited filter area. enabling the Dyna5and to be appiied to small and i -
large treatment plantswith widely varying capacities.
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Concrete basin installations



Dearsation —= Wash box
Fipe

PROVEN PROCESS Feed

The Dynasand 1= an up-flow, moving bed filter thal IS gackwash
constructed with various media depths for different yWace
applicanons and configurations. Raw water entars near
the top and is led to'the bottom of the tank by means of a
water distributor. Suspended solids are filtered out as
the raw water flows up through the media bed. As the
water reaches the top of the filter, it passes over the
effluent weir as filtrate and is discharged. A small por-
tiom of the filtrate is diverted through the sand washer
and used for cleaning and transferring the waste solids,
The Dyna5and filter employs a backwash rinse that is
performed continually while the tank is processing
wiater. An air lift pump, located at the centre of the madule
draws the media from the bottom of the filter up into the
wash box. As the media is released into the wash box,
it falis into the sand washer whera the filterad solids are
sgparated from the sand. From thera, the filirate
carmes the solids out aswaste [backwash]. The washed
sand falls down onto the media bed for continued use.
Each air Lift pump 15 adjusted and regulated by the
preurmatic cabinet supplied with the installation.

WASH WATER AND ENERGY REDUCTION

The amount of wash water used can be significantly reduced by running the sand
pump intermittently. This is achieved by the use of an optional washwatervaive, and 2
solenoid in the pmeumatic cabimet. This 15 aspecially valuable in ground water treat-
ment, but has proven equally efiective also in other applications such as in waste
wialer applications. e.g. tertiary treatment. When running the sand pump in cycles the
energy cost is also reduced due to the decrease of the air consumpton, and
letting the sand bed rest intermittently can result in a higher qualbity filtrate.

Filtrate Effluem
SandWasher
Filtrate

Water
Distributor

ir Lift Pump

Air 5upply Control Cabinet

DYNASAND™ FILTER - PROCESS DESIGN
AND APPLICATIONS

OynaSand is used to solve purification probiems in drinking water treatment, industrial water
supply, recovery and reuse of water and treatment of wasiewater before discharge. Cusiomers
are public utilies, pulp and paper industry. iron and steel industry, chemical process industry,
pharmaceutical industry, mining and mineral mdustry, food industry, power plants, ncinera-
tiom plants, metal finishing and electropiating industry and others who use and processwaler.

Continuous Contact Filtration 15 used to produce process water and drinking water from
river or lake water and for certain wastewater applications. The flocculation chemicals are
mixed into the feed siream of the DynaSand filter|s]. The first part of the filter bed provides
excellent conditions for fast floc formation and serves as flocculation reactor. Mo flocculation
tanks are required. Presettiing can be eliminated because of OynaSand's ability to handie high
concentrations of solids.

Frocess Water Recycling reduces water consumption and permits full control of the water
quality. After screening or primary settling, spent process water is pumped to the Dynaband
filters. The fittered water is recycled. Wash water is flocculated and thickened. The overflow
from the thickener goes back to the filters.




Tertiary Filtration is used for final treatment of waste-
water before discharge. Contact filtration with alumini-
wm or iron salts as flocculation agents may be employed,
as required, to precipitate phosphorows and enhance
suspended solids removal. The end product mests the
highest erwironmental standards applicable to munici-
pal wastewaters and industrial effluents. The final
filtration process cam be combined with biclogical
denitrification. Mitrates are converted to nitrogen gas by
a thim filmm of active bacteria on the filter granules.
Treatment of Metal-Bearing Industnial Effluents

The requirements for water treatment are being in-
creasingly regulated by new laws and regulations. This
means that more powerful and efficient eguipment is
needed. The Dynasand filters by Mordic Water provide
an economic and energy saving method.

The DynaSand continuous conmtact filter can be
applied in both municipal wastewater and industrial
walter treatment processes. Whether you need reuse of
guality water, nutrient removal, industrial water
(reatment, or raw water treatment, DynaSand by
Mordic Water opens up for new process solutions and
delivers unparalleled effluent quality, meeting the high-
est of ernvironmental standards:

ADVANTAGES

*« Mo first filtrate - abways clean effluent of a high quality

* Mo shock loads on the washwater treatment system

* High suspended =olids without need for pre-treat-
ment

* Low head loss

* Low energy consumption

* Low supervision and maintenance costs

* Mo interruption of the operation for backwashing

+ Smiall footprint

* Mo need for backwash pumps

* Mowashwater storage tanks

* Nowashwater collecting tanks

* Mo need for backwash automation

* Mo air scour blower

* Mo clogging filter bottom nozzles

* Single media filter bed

* The system is easy to construct and easy to maintain
* Eazy retrofitting for biological treatment

DYNASAND

iy b Baier

imcludes precipitation of the metallic ions, followed by
flocculation, sedimentation, and final filtration in a Oyna-
Sand filter. The process produces low residual metal
contents and meets strict environmental standards.

In maost applications the filter media is natural, grad-
ed guartz sand. Normally the sand in the filter does
not need replacing, but a small amount of refill may be
needed on a yearly basis [abt. 0.3% of the volumel.
Farticular material is used in bio actvated filters.
OynaSand Carben is a special version with activated
carbon as media.

* Suspended solids reduction

* Two stage Continuous Contact Filtration
 Mitrogen remaoval [denitrification and nitrification]
* Phosphorous remaoval

* BOD/COD remaoval

# Activated Carbon treatmenit

* Treatment of metal- bearing effluents

* Protreatment to other processes

Coroac Fkraven of Pver W,
Fitaer #fflaem L] FTU, molzwrc D zam.

Temary Flirmion.

Filasr ptioer s ppre P4l gam Indumral W iserer Tremreem.

ODynaSand can be adapted to different requirements

* Metal finishing

* Hackwashwater recovery

* Processwater

 Cooling tower blowdown/side stream filtration
* Steel mill scala

* Chemical processing

* |deal for pretreatment in Lieu of gravity filters



PRODUCT SOLUTIONS

DYNASAND SAND FILTER

Mechanical filters retain suspended filterable matterwithout precipitants and are used as:

» Filter steps after the final sedimentation.

* Filter steps after industrial wastewater treatment [e.g. neutralisation] for retaining metal ydroxide flocks.

* Sige Stream fittration in cooling water circuits,

# Filter steps in steel and rolling mills for fine mill scale in water circuits.

Thanks tothe cantinuows cperation of OynaSand filters, the filter can cope with fluids with high ratio of solids.

Installation of DynaSand filters in WWFE Brae
Belgium.

Desalination plant in Dubai bas

Contact filtration |flocculation fittration] is characterised by
the addition of precipitants [e.g. Al- Fe- sclutions| to the
feed. The goal is to flocculate the matter in the filter bed
which retzins primarity colloidal. organic and inorganic
compounds and coarse particles. Real dissoved water
contamimnants [e.g. orthophosphate] are also precipitated
and retaimed

Contact fillration is primarity usedwhen treating surfaca
water to create drimking and industrial water or o eliminate
phosphorus in municipal sewage treatment plants; phos-
phorus concentrations < 0.1 mg/l are reached in the outlet
of the OynaSand filter.

Two stage filtration 15 especially suitable for saltwater
filiration as a pre-treatment for desalination plants. Twao
stage filtration can be designed for gravity flow without
pumping. By using two stage filiration with differant sand
grain sizes to achieve a low content of solids the life bim
increased and mamtenance of the ensuing RO-process
reduced.
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Mitrogen reduction with DynaSand Deni
Brunsbottel GmoH, Germany
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DYNASAND DENI

Denitrification s generatly performed in tanks or
basins. Howewver, in many cases it is practical 1o
partially denitrify the fluid in a2 DynaSand filter, 2
s0-Called Dynasand Deni. The denitrifying bacteria
reduce nitrates in the absence of meygen. External
carbon sources are normally added for deni-
trification, .. methanol or ethanol, as the filter is
normally installed at the end of the treatment chain.

CrynaSand Deni filters are quite similar 1o ordinary
DyvnaSand filters, with only minor modifications o
the filter design. The filter could be operated in the
sameway, but there are normally some differences
n the settings.

As the denitrification process can be highly
mproved by using 2 deeper filter bed it is assential
to chicose an optimal filter bed depth when design-
ng the nitrification process with DynaSand Deni.
Standard filter bed depths are ranging from 2- 4 m.

Just like in a conventional DynaSand filter, the water
to be denitrified enters the filter through the inlet
distributor. As the water flows through the filker
bed, nitrite INEE',- and nitrate [NO4] are converted
nto nitrogen gas Ihzl by a layer of micro-organisms
formed on the surfaces of the flter grains. The
nitrogen is discharged Lo the atmosphere.

The entire filter bed participates in the denitrifi-
cation process. The bed is in 3 state of continuous
moverment 5o that every grain and bacteria moves
between the zones of different nitrate content. As
a result, the bacteriz count is high and uniform in
the entire filter, and the Dyna%and Deni has high
tolerance toload surges.

Oynasand Dem filters can be installed after
DynaSand Oxy filtars.
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when water contzins sofuble
potlutants that are not possible to remove by contact
filtration or bio filtration, activated carbon is ideal for
removal by adsorption. Activated carbon is one of the
world's most powerful adsorbents and can be used to
remove 3 wide range of contaminants from mdustrial
and municipal waste waters or surface and ground
water for drinking water production.

DynaSand Carbon filters are guite similar
OynaSand Tilters, with onfy minor modifications o the
fitter design. The filter could be operated in the =a
wiy, but there are normally some differences in the
settings.

Differant types of activated carbon could be selected,
gven though coconut shell is most commaon due to the
material hardness and wear resistance

The inlet concentration of suspended sclids or turb-
dity to Carton filters are often low which means that the
cleaming cycle could be imtermitient. This operation

wing inwash water and energy
is essential when designing
carton filters. Oifferent bed depth alternatives could be

In some appbcations

10 ordinary

55000 AD HD
s and do not need covering

A typical instailation of DynaSand
The filters have lids

DYNASAND

chosen. Maximum surface ioading rate are also consid-
E-'s-'lE:-fll-::ll':;ll:r-v.-l OCour ata lowervelocity than fior
;and due 1o the low density of 2acivaled carbon.
Oynaband Carbon filters are often installed
after ordinary DynaSand filters with contact |
'r:\-a'a':r::l_-'url'cﬂ .-at:.rg'a-u y from the DynaSand

Qirectly
filtration.

e DynaZand carbon filters could be wsed for drinking
waler or raw water applications mainky to remove
COD-Mn, and to improve taste and smell of thewater.

In recent days more reguests have risen o use the
Oynasand Carbon filters for removal of endocrine
subsiances al wasie water treatmeni planis. The acii-
vaied carbon should remove medical substances and
pollutants from: the outlet water which could affect the
hormonal balance inwildlife.

e

industrial applications for
typical example is removal of
hwdrocarbons in the waste water in the petrochemical
industry, DynaSand filters followed by DwnaSand
EEIFE-I:'HI.'.—_"F'_-|r-}E.E'JFI'_I'I.".-EZE'FiFI-F"IEI'i'IjL"'FIZ-ﬂEFEEl
which is miad with process water from a refinery, Tha
purpos2 is toreduce extractable hwdrocarbons (o below

3 mg/l and suspended solids [S5).

There i 2 wide range of
OynmaSand Carbon. A




DYNAAIR = LOW
PRESSURE AIR SUPPLY
SYSTEM FOR DYNASAND

Ey choosing the DynaAir low pressure compressor system instead of standard
compressors, substantial energy savings can be achieved. The DynaAir system
feeds the air lift pumps in the DynaSand filters with compressed air at a pressure
which is lower [<2 bar], than the pressure normally generated by conventional
comprassor systems. Normal operating pressure with screw compressors is 5-7.5
bar The lowerworking pressure and the frequency controlled motor speed when
using DynaAir can decrease the energy costs about 60% for DynaSand filters.

Compression in DynaAir is contact free which
means that the compressed air is free of oil and
hence there is no need for oil filter or oil separator.
The airis cooled before exiting the CynaAir unit and
the condensate can be discharged to a floor drain
without further treatment. The DynaAir system is
mounted in a sound proof cabinet with a local con-
trol systemn easy to install and connect. A pneumatic
cabinet designed for low pressure is used together
with the CynaAir to regulate and control the air flow
to the filters. Each DynaAir unit contains two Low
pressure frequency controlled compressors for al-
ternation and redundancy.

Oynadir unit in Uddevalla, Sweden.
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DYNASAND

LAB AND PILOT SERVICES

MNordic Water operates an in-house laboratory and utilizes an extensive line of pilot
units to help in selection and sizing. We offer lab testing to further recommend the
correct process or piloting to determine proper sizing and operation of your system.
Nordic Water 1s committed to providing the best equipment for consistent delivery of
quality effluent.




OTHER PRODUCTS
FROM NORDIC WATER:

= [ynalisc Disc Filters
= Dynalrum Orum Filters

= Lamella Separator Compact Plate Settlers

Sweden

Head DHfice

Mordic Water Products AB
Alfagatan &

SE-£31 49 Malndal
Sweden

Tal: «44 31 748 54 00

Fax: -&5& 31 768 5410
infednordiowatercom

Service and Spare Parts
Wordic Water Products AB
Hantwerkaregatan 15
SE-542 31 Mariestad
Sweden

Tel: «&& 524 £0% 00

servica seidnordiowatar.com

Benelux

Mordic Water Benelux BY
De Scheysloot 4T

2201 GM Moordwijk

The Matherlands

Tal-+31 T1 763 D& 21

Fax: «31 71 763 04 22
info_nldnordicwater.com

China

Mordic Water

Products [Beijing] Co., Lid.
Room &11, Interchina
Commercial Building Ma. 33

Dengshikou Sir: Dong Cheng District

10000& Beijing

China

Tel-+85 10 B5 11B 120
Fax.+8& 1085 112121
infol@nordicwater.com.cn

Offered in Australia and New Zealand by:

VoR !\ —

ENVIRONMENTAL

13-15 Aylesbury Street, Botany NSW 2019 Australia
(t): +61 (02) 9695 1911 www.vor-env.com

= Fickert Sludge Scrapers and basin equipment

= Meva Soreens and screenings treatment equipment

= Sobya TO Belt Filters

SMardicW atar Products AE. All rights resenved.

[ynaSand is 3 trade mark of Mordic Water Products AH in many
countries throughout the warld. DynaSand is sold as SuperSand an
the Amencan cantinent including the Canbbaan. MordcWatar Prod-
ucts reserves the right io modify or change product specifications or

designs at any time, with or withaut notica.

Germany

Mardic Water GmbH
Hansemannstrale &1
&14 68 Neuss

Germany

Tal. «&7 2131 J0&0

Fax: «&5 2131 31046 10
info.dai@nordicwater.com

Morway

Maordic Water Products AB
DOrengsrudbekken £

1383 Askar

Marw

Tal: «&7 &&T5 2110

Fax: &7 567521 1
info.noi@nordicwater.com

Spain

Mordic Water Tecnology |b&rica
Placa del Gas &, 1- 2,

0301 Sabadell

Spain

Tal: +34 937 X746 007

Fax: 34 933 9460 480
info_esidnordicwater.com

NORDICWATER

2150 -En-1904



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

