Defrost Management
Most facilities have cool rooms or freezer rooms that
use fan coil evaporator units. Over time, ice forms
on these coils and in their condensate trays, due to
moisture ingress. The rate at which ice is formed
on a coil depends on several factors such as room
temperature, cooling load, ambient conditions and
number of door openings. As the ice layer on the
coils increases, the heat exchange mechanism of
the coil reduces in coil capacity, hence there is a
need to defrost coils.
The conventional defrosting methods are hot gas,
electric, air and water. Many ammonia plants use
hot gas defrost as the heat rejected from the
refrigeration plant is suitable for the application and
an alternative to using electricity.
The process of defrosting introduces a thermal load
into the refrigerated space. Power (i) may be
consumed by the defrost process, and more
importantly, (ii) is required to provide the
refrigeration needed to remove the introduced
defrost thermal load. Consequentially, if defrosting
methods are not optimised, refrigeration plant
efficiency is penalised.

TECHNOLOGY
Defrost management refers to managing the interval
between defrosts, the duration of the defrost
process and termination of defrosts. Conventional
techniques involve a fixed time interval between
consecutive defrosts and a fixed time duration for
each defrost regardless of cool room temperature

and cooling load during the interval. If defrosts are
excessive in frequency and/or duration, the excess
heat added to the room must then be removed.
Hence optimised defrost management reduces
overall refrigeration plant energy consumption.
The defrost management method proposed,
determines the time intervals between successive
defrosts based on the time over which the cooling
coil has been operating at full capacity. This means,
the time interval between defrosts would be shorter if
the coil has been continuously running at full
capacity and longer if the coil has been running at
part capacity.

EQUIPMENT REQUIREMENTS
The following equipment is required to facilitate a
sound defrost management strategy:
 Temperature sensing device attached to the
face of the evaporator coil. Typically when coil
temperature reaches 10oC, defrost is complete
and hence can be terminated
 A means of observing room cooling load, such
as a monitoring solenoid or control valve
 High level PLC (or remote CMS unit) within
which the control logic can be implemented.

 Managed defrosting intervals indicate that
cooling is maintained for a greater portion of
the day during low load periods.
 Optimised defrost duration and termination of
defrost indicates that less heat is introduced
into the cool room, i.e. room temperatures do
not rise too high. Therefore the refrigeration
system does not need to cater for the
additional load, thus saving on power costs.
 On units employing electric defrost, quick
termination of defrost (ensuring that the ice has
been removed) not only provides the
aforementioned benefit, but also saves
unnecessary power consumption by the
electric heaters.
 Reduced need for defrosting during low load
situations indicates that the refrigeration plant
is stable for longer periods of time. During
defrost of an ammonia evaporator coil in a
conventional refrigeration plant, suction
pressure fluctuations occur due to the need to
drain all the liquid in the coil. As the number of
such instances is reduced, the refrigeration
plant can remain stable for longer periods of
time.

ACHIEVABLE SAVINGS
A freezer store design maximum load of 500 kW
operating 24/7/365 at an average load of 50% and
an average energy cost of $0.10 per kWh yields
energy savings of approximately 100 MWh/year or
$10,000 due to implementing a sound defrost
management strategy. This is based on the
assumption that the defrosting is either done by hot
gas or electrically.

The achievable annual savings depend on:
I.

Number, type and size of fan coil units in
the room
Room temperature
Cooling load profile
Type of defrost: Hot gas/electric/air/water
Number of defrosts and defrost interval
currently employed.
Defrost relief point: low temperature,
intercooler or economizer vessel.
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V.
VI.
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Figure 1: Energy penalties associated with
conventional defrosts

Figure 1 illustrates the effect of employing fixed
defrost intervals and durations. As the average
freezer load reduces, there is an unnecessary
penalty on the refrigeration plant that can be
avoided by employing a defrost management
system.
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