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Field Evaluation | In dry climates, evaporative cooling technologies offer the potential for improved
Report: Evaporative | energy and indoor air quality performance compared to conventional AC systems.
Cooling In 2004 and 2005, CARB evaluated a pre-production evaporative cooling technol-
ogy, the “OASys” indirect-direct evaporative cooler (IDEC), in a Community Devel-
opment Corporation (CDC) of Utah prototype home. The OASys system installed
was one of the first six field prototypes of the technology to be implemented.

OASys was developed by CARB team member Davis Energy Group and
is manufactured by Speakman CRS. The OASys design employs two evaporative
cooling stages: an indirect stage that cools air without adding moisture, followed by
a direct stage that provides further cooling by adding some humidity. The end result
is a system that maintains its cooling capacity during peak summer conditions in
hot and dry climates, and provides 100% outdoor air.

In the 2004 CARB prototype house, the OASys was installed through the
first floor wall. This installation required significant architectural integration, affect-
ing the house’s floor plan. The necessary up-front coordination required for such an
installation may not be acceptable to many builders.

CARSB is now evaluating the integration of a next generation “production”
OASys system in a second prototype with the Utah CDC. The OASys system has
been installed in the attic of a three bedroom, 1,300-square-foot, single-story
house, adjacent to the rear gable wall. The OASys will be complimented by a radi-
ant floor heating distribution system.

Front and rear elevations for the 2006 Magna prototype house.

A louvered panel in the rear gable wall will allow out-
door air to be brought into and exhausted from the unit
(photo, right). OASys requires water supply and drain
connections and 110V electric supply in the attic. In or-
der to minimize the transmission of vibration to the liv-
ing space, the unit will be installed on a platform con-
sisting of a layer of XPS sandwiched between two
pieces of ¥2-inch OSB. Cool air from the OASys will be
delivered to the living spaces via a 15-foot-long supply
duct connected to a single supply register in the central
hallway. Up-dux pressure relief dampers and over-the-
bedroom door transfer grilles will be used to encourage
the circulation of evaporatively cooled air throughout
the house from this central supply location.




‘Zero Energy’:
Getting Closer

Understanding the
Cost of Low-E
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Rural Development, Inc.
(RDI) of Franklin County, Mas-
sachusetts, has started con- _ _
struction on a new home that R e R e o e
computer simulations show will
be closing in on the “zero en-

ergy” Building America target. Credit: Austin Design, Inc.

Modeling shows 80% less source energy consumed when compared to the
Building America “benchmark” (based largely on the 2004 IECC). Architects
Austin Design, Inc. began by ensuring good site design and southern expo-
sure. The home’s walls will be 12 inches thick: the space between two 2x4
framed walls will be filled with dense cellulose, achieving an R-43 rating.
Through a partnership with Lawrence Berkeley National Laboratory
(LBNL), heat mirror windows will be installed throughout the home. Ceiling
insulation will also be cellulose: 14 inches for an R-50 system. Lights and all
appliances will be ENERGY STAR. A 3.2-kW photovoltaic system on the roof
should provide as much electricity as conscientious occupants will consume
annually. Most of the energy for radiant floor heating and domestic hot water
will be provided by a solar thermal system, provided by American Solar
Works, with support from Western Massachusetts Electric Company
(WMECO). It consists of three evacuated-tube collectors and a 115-gallon
storage tank. Auxiliary heat will be provided by a sealed-combustion, pro-
pane-fired, tankless water heater. The home is scheduled for completion this
January, whereupon CARB will install instruments to monitor performance of
the advanced energy systems. In the meantime, CARB is helping RDI as it
plans a “solar village”: 20 similar “near-zero energy” homes to be built over
the next two years.

A home’s windows can account for as much as 50% of the cooling load (see
chart at left). Yet, low-emittance (low-e) windows are still not common prac-
tice in Florida. With Florida construction near record levels, the high cost of
electricity for homeowners and the increasing peak load demand on utilities,
low-e windows are the most economical energy measure available to address
these issues. In most northern regions, low-e windows are standard or are
available at a minimum cost increase (less than $1/ft* of glazing) to builders.
So, why not Florida? It's not the actual cost of low-e coatings, but the upgrade
from single- to double-pane windows. Lack of demand for insulated glass (IG)
units has resulted in the slow market adoption of low-e windows. Although the
money a builder saves in reduced HVAC tonnage can be applied against the
cost of low-e coatings, it still may not cover the added cost of IG windows.
Where typical costs for just adding low-e coatings to window units may cost a
builder $200 to $400, builders may see true costs of around $2,000+ for
switching to IG, low-e windows. Many utilities are currently providing incen-
tives for sealing ductwork, increasing insulation levels, and improving equip-
ment efficiencies and the state is offering incentives for renewables. Though
these are all beneficial, the real energy savings lies in reducing solar gain,
and for that low-e windows should be the first consideration for incentive pro-
grams.
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