AB Hirschfeld Towersi Saving Money and Going Green
DENVERHOUSINGAUTHORITY Denver Housing Authority- New Energy

THE BUSINESS OF HOUSING.

AB Hirschfeld Towers, a lomnoderatancome residential property owne
and managed by Denver Housing Authprit

History of Building

Build in 1967, this 42 yeanld building is ramed after the late .B. Hirschfeld,

founder ofAB Hirschfeld Press and form&h ai r ma nsBodrdoDHA 6
Commissionersin 2008 ,the AB Hirschfeld Towersvas cited for its outstanding
architectural designwithnesh Ea gl e Awardo from Housing ¢

The AB Hirschfeld Towes remodel included a significant change in the way the
building is heatednd cooled. Denver Housing Authoniganted a system that
worked better, cost less to operate, increase comfort, reduced maintenance,
eliminated any external mechanical equipment, and reduce the carbon footprint.
One system fit this demanding critefia closed loop ground source heat pump
system(GSHP, or GeoExchange®© system)

How It Works

A heat pump is nothing new. We are surrounded by theamventional air
conditions, refrigerators, even the air conditioner in your car, are all heat pumps.
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Forexample, a refrigerator removes heat from the food inside of the appliance and

dissipates the heat to the outside of the box; this is the heat you feel on the
backside of the device. With the reversing forced air heat pumps usedAB the
Hirschfeld buildng, they either remove heat from the inside to cool the individual

apartment, or extract heat from the earth to heat the same space. The difference is

the heat pumps swap heat with water through a piping systaeseTinits are tied
into a closed loopdat exchanger within the earth, composed of plastic pipes
i nstalled in 81 boreholes that 4500

<=\ Refrigerators transfer
@ heat from food into
the kitchen.
HEAT
==

Air conditioners and air-
source heat pumps transfer
heat from inside houses to
the air outside.

Vertical Closed-Loop

A pair of pipes with a special U-bend assembly at the
bottom is placed into bore holes from 150 to 400+ feet
deep
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This perspective conceptually describes how the ground loop is configured B tt
Hirschfeld Towers Eghty one borehole8 0 6 wepedrilled to 450 feet each for th
GSHP heating and cooling systeosing nine sets of boreholes hosting a sipigstic
pipe ubend each tied to nine header pairs to service the building.

Diversity il t 6 s | ust not ' <

Engineers like diversity too, although for a different reasé&® Hirschfeld Towers is set up t
take advantage of natural heating and cooling diversity whenever possibleping heating an:
cooling energy within the buildingbs ind
pump water piping system. By recycling energy, additional savings are realizibel yeducing
the carbon impact even further.
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GeoExchange®© technology is not new eith&rpatent fa this technology was

issued in Switzerland in 1912; heat pumps were used in theet@ury to make

ice. The design parameters and methodolmgy}commercial HVYAC systemsave
been standardized for over 30 years, but until recently many mechanicaessgin
and architects are unfamiliar with the design, specifications and installation of this
type of system, anchany wrongly assume the cost to install the system is
excessive.

Efficiency

Efficiency of a mechanical ywymugletws. c an
what you opedntionaimechhoicalsystemseld some percentage less
than what is paid for in energy. Unlike a conventional system, a GSHP system
always yields more energy than what is paid for, as most of the energy used is free
from the earth.

GSHP Efficiency

One unit of energy
from the grid Yields:
4-6 units of energy
for the building

Plus:
3-5 units of energy
from the earth

400-600% Efficient

Safety

The heat pumps do not burn any fossil fuéls.a result, no combustion gases are
generated by the system, and no venting is required, further reducing building
penetrations and related costs.

Installation Cost

The GSHP system was installed for about the same cost as a conventional

mechanical system, including the ground loop. The design team evaluated a
hybrid cooling tower/closed loop GSHP system and determined the direct cost for
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either thenybrid or 100% ground loop driven system would be about the same.
After further review, it was determined the hydrid system would actually cost more
as the infrastructure needed for additional electrical power, controls and space
would be required. Opating cost would increase, as would the requirements for
additional piping, valving, pumps and controls. Maintenance would have
increased as well.

Operating Cost

The Hirschfeld Tower facility is expecteddost less than $0.50 per sq..fper

year to @erate, and often less. Compared to the previous mechanical system
estimatedperating cost of over $1.00 per sq. ft. per yeathis savings alone will
reduce the cost to both the occupants and taxpayeris less subject to

significant utility cost inceases As there is no external mechanical system subject
to vandalism, weather, maintenance is automatically reduced byasOtte

ground loop has no moving parts to degrade or wear out. In fact, the pbrplbse
high density polyethylene pipe used the ground heat exchanger is backed by a
50 year, norprorated warranty by the manufacturer.

Background

The original mechanical systeior this 40+ year old facilityrelied on a
conventional boiler and cooling tower system to generate heated or gvalledto
service forced air hydronic fan coilf was stateof-the-art at the timeand a
reasonable amount of maintenance was anticipated.

One of the drawbacks of the conventional system was the requirement for an
outside air condenser unit for coainlt not only required significant space

outside of the building on a very limited piece of property and architectural barriers
to hide it, it also generated noise complaints from the neighbors. Maintenance was
also costly on the system to maintainpgésformance.

Green

As the GeoExchange®© systaloes notburn any fossil fuel, and only uses enough
electricity to move energy between the building and ground loop, green house gas
(GHG) emissions are significantly reduced, even considering the poinesafurc
power generation.

Major Geothermal advises the need to run a 48 hour thermal conductivity test, a
key part of the design of the GeoExchange®© system.
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Engineering

The design team responsible the AB Hirschfeld Tower GSHP system is the The
Farnsvorth Group(F-G) and Major GeothermdMG). FG has a substantial

record of designing simple, but effective mechanical systems, often for LEED
certified buildings, including the federal CIS building in Englewood. MG has
designed and peer reviewed hurdref GSHP systems nationally and
internationally. These two firms have specified several GeoExchange®© systems
together throughout Colorado and Wyoming.

MAJOR

Major Geothermal
6285 West 48 Avenue

AB Hirschfeld Towers
GEOTher mal é0ur N

'm Wheat Ridge, CO
A Product ofmessnee 80033
777 GransStreet, 8 Floor 3034241622
Denver, CO 80204 www.majorgeothermal.com
720-932-3106

www.denverhousing.org
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