> Technical Bulletin

Controlled Dehumidification ims (cDims)

5931 Ford Court e Brighton, Ml 48116

Phone: 810-229-7900 e Fax: 810-229-7908

sales@cdims.com ¢ www.cdims.com

Comparison of Glycol Refrigeration Dehumidification
to Desiccant Dehumidification

Controlled Dehumidification IMS
has specialized in providing Desiccant
Dehumidifiers for ice arenas for over
15 years. The first desiccant system
installed replaced a cold-coil system
that was supplied with low-temperature
glycol from a rink chiller plant using
ammonia refrigeration; a hot water coil
was used to reheat the air after the
dehumidification coil. The customer
complained of poor dehumidification
performance in the spring, summer and
fall, coupled with high energy costs
associated with the low-temperature
chiller. The system we replaced closely
resembled those now offered as a
“New Solution” for dehumidification in
indoor ice arenas.

A properly sized, natural-gas-fired
desiccant unit was installed, resulting
in an energy savings of over $20,000
per year. Since that first installation,
desiccant dehumidifiers have provided
superior humidity control for over 500
arenas in North America. A technical
paper was published by ASHRAE
which reviews a case study of the
original project. (Copies can be
obtained from ASHRAE reprints)

Desiccant systems are sized to
maintain approximately 32° F to 35° F
dew points in the arena. This relieves
the latent load on the low-temperature
rink chiller system. The desiccant unit
supplies air at a 10° F to 20° F dew point
to control the infiltrated load and can
also be designed to condition fresh air
to comply with ventilation standards.
Sufficient capacity to adequately dry
the rink in a normal operating condition
is the key to sizing a system. Current
building codes require outside air to
be brought in to ventilate anytime the

rink is operated. Local code officials
should be consulted to determine ven-
tilation standards for occupied operation.

Glycol-type or low-temperature
coils used for refrigeration use a cold
coil to cool the air; as the air reaches
dew point temperature, water vapor
condenses on the cold coail; if the coll
fluid temperatures are below 32° F,
some or all the water that condenses
will form ice or frost on the coil; at
some velocities, snow is also formed.
After the cooling process, the air is
heated to lower the relative humidity, and
to avoid overcooling the controlled
space. Typically, these systems require
more airflow to remove humidity for an
ice arena than a properly sized desic-
cant system.

Desiccant dehumidification uses a
permanent, stabilized silica gel wheel
to remove water vapor from the air.

The wheel is reactivated using heat
energy, propane, natural gas or elec-
tricity; typically, natural gas will provide
the best cost benefit as compared to
electricity, but different regions should
compare energy sources to pick the
most cost-effective fuel source.

Glycol cooling coils or D/X refriger-
ation systems were used in the early
days of humidity control but are con-
sidered difficult to operate and energy
intensive. The capacity available is
always limited by ice formation on the
cold coil. The airflow is also restricted
when ice and frost form on the coail.

Chart 1 and 2 (see following pages)
are comparisons of a cold glycol coil
supplied from the return line of an ice
chiller system and a desiccant dehu-
midifier of similar airflow. At this airflow,
the water removal of the desiccant
system is three times the removal
capacity of the glycol coil.
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Chart 1 shows a rink condition of
60° F @ 40% RH with 0% outside air.
The total moisture removal is shown at
65.3 Ibs/hr; over half the water vapor

removed forms ice or frozen water

vapor on the coil. This ice will reduce

the effectiveness of the cold coil and

reduce performance between required

defrost cycles.

As ice forms on the cold coil, the air
resistance increases and reduces air-
flow, further limiting dehumidifier per-
formance. The ice also acts as an
insulator; this limits the cooling potential
of the cail.

During the defrost cycle, a percentage
of the water will vaporize back into the

Chart 1 - Refrigeration Capacity

arena. The system must remove this
defrost vaporization again and again.
During the defrost cycle, the unit will
not remove water; it actually puts water
back into the rink. If we assume a ten-
minute-per-hour defrost cycle to clear
the coil of ice, the average performance
is reduced to 54.41 lbs/hr actual moisture
removal.

60° Fahrenheit @ 40% Relative Humidity-Unoccupied Typical Cold-Coil Performance
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Chart 2 shows the same
rink condition of 60° F @ 40%
RH. The total moisture removal
of a desiccant unit rated at
10,000 SCFM is shown at
152.66 Ibs/hr. this is a contin-
uous per-hour capacity. The
desiccant removes water in
the vapor phase; no defrost is
required. The unit is sized for
10,000 SCFM and will remove
approximately three times the
water vapor. Desiccant dehu-
midifiers are more effective
and efficient at removing the
water vapor at these low
humidity levels.

The energy required to
reactivate the desiccant load
on the system is approximately

425,000 BTU/h. This energy input can
be provided as natural gas, propane,
electricity or a combination of those
and can incorporate waste heat. Energy
recovery is available to reduce this
energy requirement by an additional
20 to 30%.

To get an equal amount of dehu-
midification capacity, you need
approximately three times the air flow
through the glycol refrigeration system to
handle a similar internal humidity load.*

To get a proper comparison for a
refrigeration system to remove the
same amount of water vapor from the
air, we need to compare the energy
required to remove 54.41 Ibs/hr.

*Actual comparison based on water removal.

Chart 2 - Comparison of Desiccant Dehumidifier Capacity 2
60° Fahrenheit @ 40% Relative Humidity-Unoccupied
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Chart 3 shows the desiccant unit
only requires 3,305 SCFM to meet the
moisture removal of the 10,000 SCFM
refrigeration system. The actual BTU/h
is now reduced to 155,762 BTU/h to
reactivate the desiccant. The motors
are now smaller and the ductwork is
also smaller.

Energy Comparison

The energy comparison shows the
desiccant system is the most cost-
effective way to control moisture
loads in ice arenas. Actual moisture
loads will vary from rink to rink, and
ventilation standards to conform to
outdoor air ventilation rates must be
accommodated in the moisture-load
calculations. This example does not

include any outside air capacity; those
loads must be added to conform to the
International Mechanical Code.

A properly sized desiccant system
is the most cost-effective way to con-

3.There is no defrost cycle with the
desiccant unit

4.The airflow through the desiccant is
constant, not reduced from ice
formation

dition an ice arena’s ability to eliminate
fog and condensation. Depending on
fuel pricing and availability, it can also
provide significant energy savings for
the rink operator.

Comparison Points:

1.When an equivalent sized desiccant
unit is compared to the refrigeration
coail, the cost of operation is lower
for the desiccant system.

2.Desiccant equipment is smaller
and easier to maintain.

5.The desiccant dehumidifier is inde-
pendent of the ice refrigeration plant

6. The cost to maintain the desiccant
dehumidifier is lower than the asso-
ciated cost to maintain the added
capacity and run time on the refrig-
eration plant.

Todd Bradley

Certified Energy Manager
Application Specialist
Controlled Dehumidification IMS

Chart 3 - Refrigeration Capacity
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*Actual comparison based on water removal.
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