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Correctly managing indoor
pool and spa humidity not
only protects the structure
they're in, it can guard the
health of the people using
the facilities.

eating water for an indoor
swimming pool or spa has
about the same effect as putting
a pot of water on the kiichen stove. As
the water temperature increases, s0
does the evaporation rate and the rela-
tive humidity of the surrounding air.

As this moisture laden air encounters
cool surfaces such as windows, ceilings,
or outdoor walls it also cools, losing its
ability to hold moisture, and water con-
denses onto the surfaces.

This process continues as long as the
water is heated. In a typical indoor resi-
dential swimming pool, it can result in
as much as 100 gal. of water being given
up by the pool every day of the year.

These gallons of moisture can perme-
ate an indoor pool enclosure creating
problems wherever it cools to the dew
point and condenses. Areas where the
moisture carried in the air condenses on
cooler surfaces may become havens for
fungus, mold, and mildew which can
give off potentially dangerous biotoxins.

This moisture-laden, hot, humid air
is uncomfortable for everyone in the
area except the swimmers, and it limits
the area for other recreational activities.

Gaps in moisture barriers can give this
water vapor access to low temperature
building structural members, where hid-
den condensation deposits accumulate
unseen for years. Add unavoidable decay
accelerated by mold and fungus to the
fact that wet wood has a fraction of dry
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wood’s strength, and long term building
problems and premature structural and
equipment failures are inevitable.
Evaporation also transfers energy
from the pool or spa to the surrounding
air then to the condensing surfaces or
exhaust air. This energy loss from a typ-
ical indoor pool can be in the range of

Active dehumidification sysiems conltrol damaging and health
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40,000 81U/ hr., which is what you
might expect from an entire moderately
sized (2,000 sq.ft.) home.

One traditional approach to dezling
with all this humid air is to simply open
all the doors and windows in the pool
avea and let Nature dehumidify with
drier outdoor air. This passive approach
might work on
days when the out-
door air is at the
same temperature
as that desired in
the pool area and
with a lower rela-
tive humidity.

These condi-
tions rarely exist,
however. 50 you
get the same nasty
results as listed
above, with the
added unpleasant-
ness of high pool
heating costs, be-
cause the pool heat
energy is literally
being “thrown out
the window.”

A second, and
slightly more so-
phisticated, de-
humidification
method is to build
a ventilation sys-
tern where exhaust
fans remove the
humid air and
make-up air units
bring in fresh air
and either heat or
cool it to the de-
sired temperature.

This “condi-

threatening humidity in indoor pool and spa enclosures. Registers ‘tHoned” air is then
at the base of each window provide warm, dry air from the dehy- circulated around

midifier io wash over these condensation surfaces.

the pool area in

50 CONTRACTING BUSINESS/JUNE 1995



the hope that it will be dry enough to ab-
sorb some of the excess moisture, be-
come humid itself, and be vented
through the exhaust fans.

The HVAC equipment required to ac-
complish this is costly to both install
and operate. It consists of a pool water
heater, and large, noisy exhaust fans.
There are also high capacity heaters to
bring the large volume of incoming air
up to comfortable temperatures in win-
ter, and large capacity cooling equip-
ment to cool and dehumidify the air in
summer. When you add in proper con-
trols, this can be the most expensive of
all dehumidifying alternatives.

Operating costs of old fashioned ven-
tilation systems are also the highest of
any available alternative.

Energy is just poured into the system
to heat the pool water as well as to either
heat or cool the large volumes of venti-
lation air, which is all simply exhausted
from the structure along with the latent
heat of evaporation from the pool.

This traditional ventilation and ex-
haust method simply cannot work
when the outdoor air has the same or
higher moisture content than the in-
door air (above 61F and saturated). Fur-
ther, it requires high enough air vol-
umes to make the structure drafty and
uncomfortable, and is so costly to oper-
ate that many pool owners end up twrn-
ing it off to save money.

This then produces the same un-
happy results as the “Mother Nature”
approach to de-
humidification;
but it costs a lot

Using asnrae prescribed
gvaporalion ralgs, the

more to operate. caleulation at right
Active dehu- shows how lo deler-
midification is  mine evaporation and

the modern way  energy loss raies fora

| AT treat excess lypieal indoor swim-
pool humidity. ming pool and spa.

The technology is
in place today for a closed loop energy re-
covery system based on the Carnot Cycle
(which, according to ASHRAE'S 1986 Termi-
nology guide, represents the maximum
theoretical conversion of heat energy into
mechanical energy). These systems ac-
tively dehumidify warm, humid, indoor
pool air, recapture both the sensible and
latent heat energy and recycle it back to
the pool water and surrounding air.
When properly sized and custom engi-
neered for a particular pool, you'll find this
type of system maintains specific design
relative humidity and water and air tem-
perature operating conditions indepen-
dently of outdoor weather. And it does it at
predictable and reduced operating costs.
Figure 1 illustrates a typical basic sys-
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perature rise. From the
compressor, this super-
heated vapor is discharged
to the pool water heater.
Filtered pool water
is pumped through the
inner tube of a double
wall, vented, coaxial tube-
in-tube heat exchanger
where it absorbs heat en-
ergy from the super-
heated refrigerant vapor
and is then returned to the
pool with a typical tem-
perature rise of 8F to 10F.
The air reheat coll is the
next step in the refrigera-
tion circuit for the partly

pp. 4.7 t0 4.9, at 60% rh.

lowered, or if there is considerable splashing.
Evaporation rates are based on Asweag Applications Handbook

At rest evaporation rales are at an activity factor of .5
Moderate evaporation rates are at an activity factor of .625

=32.7 b./hr. + 17.5 1b./hr. cqndenseqtrefﬂgergnfz. I

=50.21b./hr L o | gives up its remaining
il g | heat and condenses back

Total at rest evaporation............34.91b./hr. t; . ngm;,zgﬁqmd as the

Total moderate activity evaporation ..50.21b./hr. | air, which was cooled and
WARNING: evaporation rates will increase substan- ?fifﬁ’;ﬁh?f?ﬁ?ﬁﬁ;
tially if the deck area is wet, if the air temperature is .| | ;'.nd rehea teg

- Warm dry air is dis-
charged into the pool air
distribution system where

moisturs in 20 hr.

pool heat loss is:
52,710 s1u/hr. when in use
36,645 sru/hr. when at rest

4 hr. 2t 50.2 Ib/hr. + 20 hr. a1 34.9 Ib./hr.
=200.8 Ibs. of moisture in 4 hours + 698 Ibs. of
=898 Ib. of moisture evaporated per day.

At 1,050 s1u latent heat energy/lb. of evaporation,

exterior windows and

Assuming4 rs. of modera 43m‘per;day’ thispooland | ,a1ls and raise the local-

spa will evaporate 108 gal. of water per ﬁ@:and theaver- | ized dew point to limit

age heat loss of the pool and spa water will be 39,322 8MH. | condensation.
L R The typical system in-

cludes control circuitry to
prioritize calls for dehu-
midification, water and
air heating as well as cool-
ing through a remote out-
door condenser. Supple-
mental room air heat
might be required in
colder climates with sig-
nificant winter heat losses.

tem composed of a chilled dehumidifier
coil, refrigeration compressor, pool wa-
ter heater, air reheat coil, and a blower.

When the system is operating, the
blower pulls warm moist air through
the dehumidifier coil, which is chilled
to maintain a surface temperature
lower than the dew point. This creates
condensation of the evaporated pool
water in a controlled process and loca-
tion so it can be drained.

As the moisture cools and changes
state back to a liquid, it releases sensible
and latent heat energy which is cap-
tured by the refrigerant flowing
through the dehumidification coil.

The refrigerant vapor is drawn into the
compressor where its pressure and temn-

Several factors come
into play when you're determining
evaporation rates. The rate of evapora-
tion is driven by your target relative hu-
midity, as well as the expected evapora-
tion rate which results from the water
and air temperatures you wish to main-
tain. Typical design parameters are:

+ Relative humidity: 50 - 60%

Pool water temperature:
« Commercial 78 - 80F
» Residential 82 - 84F
* Therapeutic 86 - 90F
« Whirlpool 98 - 104F

Air temperatures are usually main
tained at 2F to 4F degrees higher thar
the water temperature of commercial
and residential pools. This is done to
limit evaporation and the chill effect on
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bathers coming out of the pool. Reduc-
ing the air temperature below that of
the water increases evaporation and
operating costs and should only be con-
sidered if the pool area is used for cer-
tain other non-pool activities.
Equipment manufacturers usually pro-
vide guidelines for
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expect daily fluctuations in usage with re-
sultant variations from specified design
pararmeters that will raise relative humid-
ity to the 60% level temporarily. The
moisture removal capacity of a well-engi-
neered and properly-sized system will
increase as relative humidity levels rise in

order to compensate for this rise and re-
turn the pool area to the target range.

A properly sized and installed dehu-
midification system will operate nearly
all the time as it keeps pace with the con-
stant evaporation from the pool. While
this may seem costly, life cycle cost com-
parisons have consis-

sizing their equip-
ment based on evap-
oration rates derived

tently demonstrated
that active dehumnidifi-
cation by design is sig-

from the American
Society of Heating,
Refrigerating, and
Air-Conditioning En-
gineers (ASHRAE) Ap-
plications Handbook.
These are typically
used for estimating
the base evaporation
rate with adjustments
for daily hours of use,

Warm, Moist Air 7=~
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nificantly more eco-
normical than any other

Warmn, Dry Air -
| alternative. tg

unusual air velocity
over the pool surface,
wet floors around the
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pool, activities such

as splashing or agita-

tion, and spectators.
It’s reasonable to

Figure 1. This basic system, consisting of a chilled dehumidifier coil, refrigeration
compressor, pool heater, air reheat coil, and blower, dehumidifies the indoor poo!
air, captures sensible and lateni energy and recycles back to the pool water. e






