Application of Physical Scale
Prevention Technologies for

Chiller Condenser
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A major advantage of this technology
for retrofit application is no
modification of pipe work is required
because the coil is externally mounted
to the pipe. However, the technology
is restricted to pipe made of non-
ferrous material like copper and plastic
because ferrous pipe, such as iron and
steel pipe, does not allow magnetic
field to penetrate and magnetic field
could not reach the water inside.

Permanent Magnet Device

This is similar to the single coil
electromagnetic device as discussed
above except that the magnetic field
is produced by permanent magnet,
which is incorporated in specially
designed pipe as illustrated in figure
3. The device is invasive and requires
some minor modification work to
existing condensing pipe to fit device
into the system. As such, shutdown of
the chiller is required for installation
and cause inconvenience to end-users.
Special caution should also be taken
if it is connected to ferrous pipe, in
which a magnetic insulation needs to
be installed to avoid magnetic field
disturbance. The addition of the device
may also increase the pump head to
overcome the water resistance of the
device.
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In addition, the change in magnet FH - EREABEEN
field along the section of the pipe Tt 35 &L B R N E OB L R
depends on the change of magnetic e HE (&R B ST
pole physically, which is less frequent EANBIEE LS D o

than the magnetic field generated by .
electromagnetism. Hence, less collision B R OBE TR RLE B

takes place, which eventually affects gO—H MPEXE
the formation of aragonite and the BB K 3E A XA 2K E) &
performance in scale prevention. For R o BEELBR - %
optimization, this kind of device is = = A KT A R KT K
designed for a particular flow velocity B AR R

in the condenser pipe in order to have = s s
adequate force to cause collision. NEGEIEART W&

<y > o S =, =
For detail about the flow velocity BERRRERNFRE @ &

requirement, please consult respective EHHEBRER -
manufacturers for recommendation.
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Figure 3 - Simplified diagram of device using permanent magnet method
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iii) Electromagnetic Induction Device i) BHRELSE

A typical electromagnetic induction —EAEEWBE KN L K
device for treatment of condensing M) BR R E R ORRE R B

T E
water flowing in a pipe comprises core L bE o Ak .
elements of magnetically conductive i _ ERUE jﬁ # EE 8 EZ
material surrounding the pipe spaced Mt BEEKE W
from one another lengthwise of the mKE MR ERER MR X
pipe (as illustrated in figure 4). The (ME4FFR) @ ERE
device establishes radio frequency @ REKEBE B RH A
electric fields in the fluid in the pipe =2 EKERNOREE L
originating at spaced positions along 1S E SE R MBI o

the pipe.

Figure 4 — An electromagnetic induction device externally mounted on a condensing water pipe.
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With the use of this technology,
mineral ions in water will experience a
force when they are under an electric
field generated by the device. Particles
will be positively and negatively
charged. They are forced to collide
and form aragonite crystal (softer
form of calcium carbonate), which
will cause less calcium ions available
for formation of hard scale (calcite, a
harder form of calcium carbonate).

The application of this technology to
existing condensing water circuit is
simple and has no particular water
flow velocity requirement. Besides,
the device is externally mounted to
an existing pipe work without any
invasive modification to the existing
installation and hence no shutdown
of chiller plant is needed. This causes
minimal disturbance to end-users. The
application of this technology is also
independent of the pipe material.
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