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This technical bulletin will show how a refrigerant type dehumidifier
recovers the heat from the water vapor and disperses the energy to
different heat sinks. A detailed explanation of each component can
be found in Desert Aire’s Technical Bulletin # 1.

HEES

Refrigerant type dehumidifiers are a closed loop system which
effectively transfers both latent and sensible heat from an indoor
environment to variety of alternate heat sinks. The key point to
understand is that the refrigerant which gained the energy must
dissipate the energy or the system will shut down because the
internal pressure would be too high. The most common heat sinks
are listed here, along with a short description about how they
remove energy.

REHEAT - A reheat or condenser coil is present in all DESERT
AIRE dehumidifiers and is the most common heat transfer method.
The actual heat sink is the air from the evaporator coil which has
been cooled down when it released its energy to the

Figure 1
Standard Model in Reheat Mode
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refrigerant. This cool air now passes over the hot condenser coil
and is reheated. Thus the air temperature leaving the dehumidifier
is higher than the air entering. The exact temperature differential is a
function of how much latent energy (moisture) was present in the
room and the run time of the compressor which also generates heat
as a by-product. This method is also known as air to air exchange.

Figure 2
Remote Ready (RR) Model With Remote Condenser Off

in Reheat Mode
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WATER HEATER COIL - In this method, an additional component
is added between the compressor and the reheat coil. This compo-
nent is generally a tube in tube heat exchanger which allows water
to absorb the heat from the hot refrigerant. A diverting valve con-
trols whether the refrigerant goes to the air reheat coil or the water
heater coil. The application will dictate which heat sink has priority.

There are several different water sources of heat sink. Examples are
listed below:

® Pool water

e Spa water

e Potable water

e Cooling tower water

e Hydronic heat water

e ndustrial process water

The actual water heater coil is selected to be compatible with the
water used. For example: copper, cupronickel, or stainless steel.

Figure 3
Water Heating Standard Model
in Reheat Mode.
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REMOTE CONDENSER - In this situation, all other heat sinks for
recovery of heat have been exhausted. In order for the dehumidifier
to continue working, an additional heat sink must be added. This
becomes similar to a standard air conditioner by adding a condenser
outside of the conditioned space. When all other heat sinks are at
a proper condition, then a valve diverts the hot refrigerant outside
where the remote condenser dissipates the heat to the surrounding
environment. This condenser must be sized to the dehumidifier to
insure proper charging and operation.

When the remote condenser is utilized, the cool air from the
evaporator coil does not get reheated. The air leaving the dehu-
midifier is cooler than the entering air. The total air conditioning
capability is a function of the latent and sensible load in the room.

Figure 4
Water Heating Model With Remote Condenser
in Reheat Mode.
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SYSTEM DESIGN - In designing a dehumidifier, there are several
key specifications which must be considered.

First, how much moisture must be removed from the room? This
is generally calculated in pounds per hour of water. Every application
can have several sources of moisture such as open water vessels,
infiltration or processes. All of these sources must be considered
as well as what design condition is acceptable. With this information
a dehumidifier size can be selected. Refer to other DESERT AIRE
application notes for assistance in the sizing procedure.

Once a size is selected, then a decision on what heat sinks are
available must be made. Will the room handle the extra heat load?
Is a water supply available? Answers to the heat sink question will
then dictate whether an air cooled or water cooled unit is selected
and if a remote condenser is required.

Figure 5
Water Heating Standard Model

in Water Heating Mode.
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Proper installation of the dehumidifier into the total HVAC/R system
takes careful planning. All of the heat available from the dehumid-
ification process is derived from the compressor and the conversion
of latent energy through refrigeration technology. The design
engineer must make the decision whether the latent load will
always be present. With a seasonally fluctuating load or maintenance
condition, such as drainage of an indoor pool, supplemental
heaters must be added to compensate for the lack of heat from
dehumidification. If room temperature is critical the supplemental
heat source must be sized to handle the total heating requirements.

Another factor requiring attention is condensate from the dehu-
midifier. Some local codes state that condensate be plumbed to a
drain. The dehumidifier employs a gravity drainage system. An
unpressurized drain connection or a condensate pump must then
be added.

Figure 6
Water Heating Model With Remote Condenser

in Water Heating Mode.
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Figure 7
Remote Ready (RR) Model With Remote Condenser

in Room Cooling Mode.

Figure 8
Water Heating Model With Remote Condenser

in Room Cooling Mode.
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