Classroom Dehumidification

Because Moisture Is Just As Important As Temperature

When it comes to making a classroom a comfortable
space to learn, the amount of moisture in the room is just
as important as the temperature. Without proper moisture
control, mold and other mildew growth has the potential

to appear, and a variety of health issues are at risk.
Through extensive unit and component testing, Airedale by
Modine has ensured that their classroom HVAC equipment
will never let a room become a breeding ground for the
unwanted byproducts of damp spaces.

How does the dehumidification process occur?

Before explaining the dehumidification process on the
psychometric chart, Specific Humidity and Relative
Humidity must be clearly differentiated. Specific Humidity
(Humidity Ratio), also commonly called Absolute Humidity,
is a quantity for characterizing the amount of moisture in
the air regardless of temperature, and is measured in grains
of moisture per pound of dry air. Comfort level depends
more upon the Relative Humidity, which is a measure of
the amount of moisture in the air relative to the maximum
capacity at a specified temperature, which is givenin a
percentage value.
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(Fig. 1) Dehumidification Process on Psychometric Chart
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Humidity Ratio

Phase 1 =+ 2 (Sensible Cooling)

Dry Bulb Temperature decreases from 95°F to 65°F.

The Humidity Ratio stays the same but because cooler air
can’t hold as much moisture as warmer air the Relative
Humidity rises from 40% to 100% known as saturation.

Phase 2 =» 3 (Dehumidification)

Dry Bulb Temperature continues to decrease to 54°F.
The Saturation Curve is followed and moisture is
removed as the Humidity Ratio is decreased.

Phase 3 =>4 (Sensible Heating)

Dry bulb temperature is reheated to 75°F. This keeps

the Humidity Ratio the same while the Relative Humidity
decreases 50%. The process is finished at a lower Dry Bulb
Temperature and at an acceptable Relative Humidity.

Why do you want proper dehumidification in your space?

Aside from comfort, a variety of health risks arise when the
Relative Humidity of a space is not properly controlled.

A typical space target condition is 75°F with about 50%
Relative Humidity. As seen in Figure 2, when the Relative
Humidity gets outside the 40-60% range issues become
more and more prevalent.
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(Fig. 2) Humidity Ranges via Criteria for Human Exposure
to Humidity in Occupied Buildings!
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How does Airedale achieve proper dehumidification?

In order to properly dehumidify a classroom, it is imperative to
have both the correct equipment and also a correct controls
strategy. Units that don’t properly dehumidify usually end up
overcooling the space because they cannot adequately reheat
the supply air.

In Airedale by Modine HVAC equipment, dehumidification can
be accomplished by the addition of a Hot Gas Reheat (HGRH)
coil placed after the evaporator coil of a DX system. Hot gas
from the compressor is bypassed to the HGRH coil instead

of the condenser coil to take advantage of rejected heat.
Overcooled and dehumidified air is reheated to a comfortable
dry bulb temperature before being supplied to the space.

An HGRH coil reduces the need for an energy consuming
auxiliary heat source. The addition of a Head Pressure
Transducer to adjust condenser fan speeds can also be added
to control dehumidification.
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(Fig. 3) Simplified Hot Gas Reheat Schematic

Airedale by Modine — a leader in school clean air solutions for 90 years.

For additional resources, visit https://ventilationforclassrooms.com
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To learn more, visit
www.modinehvac.com
or call 866-823-1631
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Modine’s state-of-the-art testing facilities can replicate
almost any extreme outdoor condition, ensuring that each
unit will meet expectations. Labs are third-party certified,
including our ventilation test cell capable of temperatures
from -40°F to 140°F and Relative Humidity of 10% to 90%.
Other testing labs include a semi-anechoic sound lab,
dedicated geothermal and air-to-air split labs for school
product testing, a climatic wind tunnel capable of duplicating
almost any location on Earth, a refrigeration lab for coil
testing, and a heating lab for unitary heating products.

How does a head pressure transducer add value?
Dehumidification is generally designed around a specific
condition, hot and humid, but this runs the risk of
overcooling a space when the ambient temperature is cooler
but dehumidification is still needed; as a result more precise
control is needed. Head pressure transducers can avoid this
by maintaining the proper condition of refrigerant entering
the HGRH coil. A sensor measures the pressure of the liquid
line refrigerant, and with a Pl feedback control loop, the
condenser fan speed will be adjusted to regulate a proper
head pressure.
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