Application of Physical Scale
Prevention Technologies for

Chiller Condenser
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Application of Physical Scale Prevention Technologies for Chiller Condenser

A typical condensing water system for
water-cooled central air conditioning
system consists of pumps, condenser,
condensing water pipework and a heat
rejection unit such as cooling tower or heat
exchanger etc.

Some physical scale prevention
technologies such as automatic tube
cleansing system, magnetic and
electromagnetic devices have emerged on
the market in recent years. This pamphlet
aims to introduce these scale prevention
technologies for chiller condenser in
HVAC system as well as their application
limitations. For further information, please
contact the Energy Efficiency Office of
the Electrical and Mechanical Services
Department.

Scale - Where and Why?

In fresh water cooled air-conditioning
system, fresh water contains traces of
mineral ions, in which calcium carbonate
is a dominant component because natural
water is rich in Ca®" and carbonic species
(CO,, HCO4, CO;%). Calcium carbonate
(CaCOsy) is only slightly soluble in pure
water but more soluble when carbon
dioxide is present in water. This could be
represented by the following equilibrium
equation:
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When condensing water approaches
the heat exchanger {(condenser), the
temperature rises and solubility of CO,
gas decreases. The solution will tend to
restore the equilibrium by shifting towards
CaCOs precipitation and therefore the
formation of CaCO; occurs (in the form
of calcite) on heat exchanger surface. This
is why hard scale is usually found on the
heat exchanger of condensers. As scale is
a good insulator of heat, the heat transfer
efficiency of the chiller condenser is
reduced affecting the energy performance
of the chiller.

Scale Prevention and Energy
Efficiency

The primary aim of scale prevention is to
upkeep the condition of inner surface of
condenser tube of chiller so that the heat
exchange at condenser tube of chiller
could be maintained in good condition. As
such, chiller could operate more efficiently.

It should however be noted that the
achievable energy saving is site specific
which depends on the mineral content of
condensing water, the conditions of the
plant equipment, the operation pattern
and the maintenance of the chiller plant,
etc.
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