





ENERGY STAR HVAC SYSTEMS -

, Utilities and manufacturers can complement initiatives supporting advanced space
conditioning equipment with participation in EPA's Energy Star approach. The Energy Star program is
a voluntary partnership between manufacturers and EPA in which the manufacturer agrees to produce -
energy efficient products, in return for the market benefits of using EPA’s ‘stamp of approval,*the -
Energy Star Logo. Coupled with Ccooperative publicity efforts, the Energy Star Logo will let consumers
know that the product is among the very best on the market from an energy efficiency (and, therefore,
operating cost) standpoint. . . o - ‘ - oL

" The Energy Star HVAC system designation could work directly with a variéty. of utility program
designs, providing a valuable marketing tool to help consumers become better informed about the -
. bresence of an advanced technology on the space conditioning market, B

OPPORTUNITIES IN EXPORT MARKETS

. For instance, through its international technology transfer programs EPA has complemented
its domestic work promoting super efficient, CFC-free refrigerators with programs in major developing -
countries, such as India and China. EPA is involved in numerous such projects in Asia, Eastern ’
Europe, and Central and South America, ' o ' :

F_UfURE__ EPA PLANS FOR SPACE CONDITIONING EQUIPMENT
‘ . EPA plans to continue its dialogues with HVAG manufacturers, utilities, utility commissions,
DOE, GRI, AGCC, AGA, EPR! and EEl to develop markets for highly efficient residential space
conditioning systems, and to translate those dialogues into timely, tangible and effective actions on
the market. We are evaluating programs to support development of; - " '

1. - -Aggregate pu'rch'ases '

2. - Coordinated Utility Rebate Programs

3 Filiﬁgs with public utility commissions on IRP policies that promoté _strategic_.’cost- '
effective DSM leading to rapid ‘market tran.sformation :
4, Enérgy Star™ Logos for superior products
5. - Ongoing R-22 replacen;ent work
--6.' - Advanced R&D on better compréssbrs, non-azeotropic refrigerants, capacity control

through fiuid regulation, and variable capacity/speed systems
We encourage readers to begin working with us immediatély. 'Contact Michael L'Ecuyer, .
Global Change Division, U.S. Environmental Protection Agency, Mail Code 6202J, 401 M Street Sw,
Washington, DC 20460. , : ' : :
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- APPENDIX A o |
- APPROACHES TO GROUND HEAT EXCHANGE LOOPS . -~ .

An essential component to the operating eﬁicieﬁcy ahd cdst-effectiveness of a GROUND .
SOURCE HEAT PUMP is a properly sized, properly functioning ground heat exchange loop. This
Appendix describes some of the approaches to ground loops, both *traditional* and new. -
VERTICAL LOOPS o

Configuration: A vertical ground loop requires the insertion of a U-shaped section of plastic pipe into ~

a drilled borehole. Borehole size requirements are 5-6* for loops using 1 1/2-2* pipe and 3-4" for loops. . S

using 3/4-1" pipe. Depending on the total length of pipe required (which depends on climate and soil .
type), multiple borehole loop sections may be required. These are connected either inseriesorin
parallel configurations. Series configurations typically use 1-1 1/2" pipes connected so that the A
returning fluid from one vertical loop feeds the inlet to the next (Exhibit A-1). Paraliel loops typically .
use 3/4" pipes off of a common feed header. The fiuid flows simultaneously through each ofthe
vertical loops and is returned to the heat pump via a common return header. The return header has'a

reverse-return flow to ensure balanced flow through each vertical loop (Exhibit A-2). -

- Laying a Vertical Loop: Drilling equipment, similar to that used in the oil industry or for driling water
wells, is frequently used for installing a vertical loop. For this reason, vertical loops are generally more
expensive than horizontal loops because of the high costs associated with the purchase and use of
installation equipment. Costs vary across regions, due to differing soil conditions, driiler experience
and capacity, labor costs, and whether or not the region has an already-existing infrastructure for oil-
drilling or well-drilling. Technological improvements that would drastically reduce the cost of vertical
installations are not expected. Reductions.in cost are expected to occur, however, as aresult of
economies of scale from job scheduling and equipment utilization. : :
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Exhibit A-2
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HORIZONTAL LOOPS - -

Configuration: Hdrizontal loops are placed in tfenches 3-6' deep and 4-24" in width-; in colder
climates, they may be put in-deeper than €', at an increased cost. Alternatively, the length of the loop
can be increased to accommodate large winter ground heat exchange loads. - '

- Laying a horizontal loop: Horizontal loops can be placed in siﬁgle-pipe trenches excavated by a

- trenching machine (Exhibit-A-3) or in muttiple-pipe trenches excavated by a backhoe. In either case, ’

this is standard equipment used for excavation of any commercial or (esidential construction.
Multiple-pipe trenches can have pipes that are laid on top of each other (for instance, at four- and six-

. foot depths with backfill in between), or side-by-side in the wider trenches. Muitiple-pipe trenches

require approximately 20% more pipe, but can reduce total trench lengths by about 40%. As in the
case of vertical loops, horizontal loops can be placed in series or in parallel (See Exhibit A-4 for an
example). ‘ o : _ '

The *SLINKY™ Horizontal Ground Loop

Installation experts in the Midwest, working with Oklahoma State University, have developed a
new, low-cost horizontal configuration that requires less trenching than traditional horizontal loops. In
the "SLINKY™" system, the polyethylene pipe is wrapped into a coiled configuration and dropped into
a trench that is only about 6* wide (Exhibit A-5). This configuration uses up to twice the pipe, but _
reduces trench lengths by up to 73%. Where a regular horizontal installation would require a trench
400 - 600 feet long per ton, a slinky installation can be put in using trenches 80 - 125 feet long per

. ton. Since trenching represents the majority of the ground loop installation_cost, the SLINKY™ system-
represents a major cost reduction -- about 30% over the low end of horizontal systems, or about
$1,050 - $1,500 for a three-ton system, as opposed to $1,500 - $2,000. o
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| ~ Exhibit A-3 -
Source Heat Pump Ground Loop Configurat
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Exhibit A-4

Ground Source Heat Pump Ground Loop Conf
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Exhibit A-5

Ground S
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ource Heat Pump Ground Loop Configurat
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