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below white line

All of Alaska is in Zone 7 except for

the following boroughs in Zone B:

Bethel, Northwest Arctic, Dellingham,

Southeast Fairbanks, Fairbanks N. Star, Zone | includes Hawai,
Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and

North Slope the Virgin Islands
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Dehumidification and Cooling Loads
From Ventilation Air

By Lewis G. Harriman Il
Member ASHRAE

Dean Plager

and Douglas Kosar
Member ASHRAE

N inety-five years since Willis Carrier began the madern
era of air conditioning by dehumidifying a printing
plant, our industry is becoming more concerned with the
importance of controlling humidity in buildings. In part, this
concern stems from indoor air quality problems associated
with excess moisture in air-conditioning systems. But more
universally, the need for ventilation air has forced HVAC
equipment (originally optimized for high efficiency in
removling sensible heat loads) to remove high moisture
loads.

g

104 ve 24
I Latent Load (Detwmidification) \ Ao, T8
I Sensible Load (Cooling)

Difference between tent & sensble oads

\ 178w27
e ¥

Fig. 1: Map of Ventilation Load Indexes (VLI) for selected
locations.
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Indoor Relative Humidity (%)
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Conditions 76F/95%
Vent Rate 50CFM 100CFM
Sensible 54 btuh 108 btuh

Total 2315 btuh 4631 btuh
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Sensible
Cooling
Load

Continuous Insulation

Air Tight Construction

Optimized
Windows/Shading

Mechanical Ventilation f

Ducts in Conditioned
Space

Latent
Cooling
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Performance

Static Pressure

Summary:

TEMP RH
60 40%
60 50%
60 60%
65 40%
65 50%
65 60%
70 40%
70 50%
70 60%
80 40%
80 50%
80 60%

0.2"

0.4"

0.6"
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Static Pressure

Summary:

TEMP RH
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60 50%
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65 40%
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DHU ducted from/to central return had the highest daily energy use and resulted in two primary
causes of latent performance degradation.

@)

DHU air degraded central latent cooling performance during simultaneous operations of
both AC and DHU appliances. Temporary steady-state testing, with both the central
cooling system and DHU operating at the same time, found that the central cooling
latent performance was decreased by 28% compared to when no DH was operating at
the same time.

DHU air re-evaporated water off of warm central coil when AC was cycled off.
Temporary steady-state testing just after the central system cycled off, with the DHU
operating 28 continuous minutes after, measured a total 1.5 |bs of water re-evaporated
off of the central cooling coil (rate of 3.2 Ib/h back into condition space).

During one 15 minute period observation of uninterrupted monitoring, the moisture
pulled out of the room air by the DHU was at about the same rate that was being re-
evaporated off of the central cooling coil while the AC was cycled off. In this instance
the DHU coil rate of latent removal was -1.8 |b/h and the latent heat due to evaporation
from the central cooling coil was +1.9 |b/h into the space while the DH was operating
steady and the central cooling system had remained naturally cycled off 1.25 hours prior
during very low cooling load period in the early morning.
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