Keep your cool

with new technology

Thermal storage and under floor systems provide
advanced climate control for large sanctuaries.

A major cost in both the construction and operation of a large church facility is the
environmental contral system. As worship spaces become larger, so does the air
conditioning load, and the equipment required to cool the space. As ceiling heights increase,
noise and drafts associated with pushing air from the ceiling to the occupied zone becomes
an issue.

There are several ways to minimize the size, first costs, and operating costs of air
conditioning systems while eliminating drafts and air-induced noise, These concepts are
best applied for worship centers of more than 1,000 seats and that operate during the week
in addition to Sundays. The cooling load is assumed to be in excess of 200 tons.

A new-old idea — cocling using thermal storage — may provide the means to achieve
reduced fivst costs and continued operating cost savings. In the 1920s, churches and movie
theaters were some of the first applications of thermal storage. These projects share a
‘similar condition, a short duration peak cooling load with an extended down time period
with no cooling requirement.

The cooling load

Churches
experienced about
a two-hour cooling
load on Sunday
morning that may
have been need-
ed as well as for
Sunday night and
Wednesday night
services. Together,
the cocling load tock place in less than thiee percent of the week. Assuming a 50-ton
cooling load, spreading the cooling work over the entire week by forming ice, the church
could get by with a one and a half or two-ton water chiller instead of a 50-ton machine.
Today the concept remains the same but the ice is formed at night, when power costs
© arelow
' Conventienal air conditioning refrigeration equipment is sized for the maximum
expected cooling load on the hottest day of the summer. At this capacity (200 tons or
more), chilled water instead of direct expansion is generally the most economical cooling
medium,

Installed refrigeration capacity is significantly reduced in a thermal storage based
cooling system. This size reduction is achieved by producing ice at night, using low tem-
perature brine to freeze water when the systems are normally shut down. During the >>

The greatest challenge to
designing a quiet, draft-free air
distribution system for a large
sanctuary is the high ceiling.
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Call us today.

We can help you
find comfort.

the infinity™ sanctuary seating collection

Call Chairtex today to get your free information kit and ask us about our free sample chair offer.

chairtex

(888) 724-2478

www.chairtex.com
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day the ice bank is used in parallel with the
water chillers. The ice is melted, provid-
ing a part of the cooling. The ice acts as a
battery — cooling is generated at night
at very fow cost for use during the peak
daytime hours.
A thermal storage system offers
advantages for churches:
* Water chillers are reduced in size by
as much as 60 percent.
¢ Chilled water produced by the
system is much colder than in
conventional systems, allowing
for smaller pipes and pumps.
+ Colder chilled water allows for a
lower conditioned air temperature
yielding smaller air handlers, ducts

and fan rooms, freeing space for

other pressing needs such as storage.

The greatest challenge to design-
ing a quiet, draft-free air distribution
system for a large sanctuary is the high
ceiling. Generally air outlets are designed
to spread air along the ceiling to mix the
cool conditioned air with room air, This
approach does not work when the outlets
are 30 or more feet above the floor. Even
with specially designed outlets that direct
the air in a downward pattern the presence
of drafts is a real possibility.

Under floor air distribution
A relatively new design concept called
under floor air distribution solves both the
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noise and draft problems. A double floor is created, with the lower
fioor being fire rated and the upper floor being structural. Cooling
air at near room temperatute is introduced to the plenum created
by the double floor,

The air flows at very low velocity into the sanctuary through
specially designed circular outlets. Because the air is near room
temperature and hardly moving, there is no sensation of draft,
even for bare or stocking feet. As the air warms it rises toward
the ceiling where air temperatures can be much warmer than in
the lower occupied zone. Heat from lights and equipment is car-
tied out of the building by exhaust fans at the roof. Less cooling
is required because heat from stage lighting never mixes with the
cooling air in the occupant zone.

This design concept provides several benefits:

* Noise and drafts are virtually eliminated.

* Alr handlers are smaller {and cheaper) than in conventional

systems.

* Duct runs are generally much shorter, reducing the cost of
sheet metal.

* Because air handlers are smaller, mechanical rooms can be
stnaller, freeing space for other needs.

Besides the reduced first costs of combining a thermal storage
system with an under floor air distribution system, long term oper-
ating costs are also reduced. Daytime electrical demand is sharply
reduced because the smaller chillers, pumps and air handlers

come equipped with smaller motors than full sized equipment. Air
conditioning system-induced electrical demands form the larg-
est part of the electric bill for many facilities using over 500 kw of
power. For a customer in this size range in a major metropolitan
area, a kilowatt of power avoided in the summer can vield a saving
in excess of $250 per year, or $25,000 for a 350-ton installation.

There is one word of caution: Care should be taken in the
selection of both design engineers and contractors for a thermal
storage project. In our experience, we have found that engineers
designing their first thermal storage project tend to oversize the
equipment, in many cases negating the construction cost savings
benefits. Similarly, when working in a design/build scenario, con-
tractors tend to overestimate the system costs. To minimize these
problems always look for designers who have a track record in the
design of ice storage systems.

A combined thermal storage and under floor air distribution
system represents the state of the art in large building air condi-
tioning. It offers low first costs with economical operation over
the long term. The savings in electrical demand realized from the
system may qualify for electric utility rebates.  CE

Russell M. Keeler is the principal of Chason Energy LLC in
Evergreen, CO. [www.chasonenergy.com)

New Plans for a Great Performance!

EBRUARY 2007

ChurchExecurive | 47




