
U
ncertainty about future energy
prices is a recurring theme in
discussions with operators of
commercial buildings. For

many, that concern is most prominent in
the selection of a building cooling system.
Electricity prices, including demand
charges, have risen dramatically in recent
years. In many cases, increases are most
dramatic during the summer months, when
the cooling plant will be used the most. 

ELECTRIC ENERGY SUPPLIES ARE TIGHT

Future electric energy costs are diffi-
cult to forecast, but in many regions, sup-
plies are tight. New base-load electric
generation is expensive to build and oper-
ate. Prices can be expected to rise, in
some places quite dramatically.

Owners are discovering the merits of
installing redundant cooling capacity pow-
ered by another energy source — natural
gas. This approach offers flexibility: the

building operator can decide from day to
day, or even hourly, which energy source
is preferable. Often the times of the year
when electric prices are highest coincide
with lower prices for natural gas.

VARIOUS TYPES OF GAS COOLING

Several technologies use natural gas for
space cooling. One of the oldest is the
absorption chiller, which uses a
water/lithium bromide solution as the
refrigerant and a thermal source — steam,
hot water, or a direct burner flame — as
the driver. The steam or hot water can be
generated by a modern boiler, or can even
be a thermal byproduct of an on-site elec-
tric generation plant. Major manufacturers
of large absorption chillers include York,
Trane, Carrier, Broad and Thermax. 

CHICAGO HIGH-RISE GOES HYBRID

This was the approach taken at the
Hartford Plaza office building in Chicago.

The property consists of two high-rise
buildings. In recent years, the 30-year-old
chiller plant for the two buildings was
replaced. The owners, Lincoln Property
Group and Carlyle Realty, chose to install
two new Trane electric centrifugal chillers
totaling 2,000 tons and a 1,000-ton
Trane single-stage absorption chiller. 

The chillers are operated on a common
chilled water header and can operate in
any combination. A part of the attraction
for the absorption chiller was that it could
use the facility’s Cleaver Brooks steam
boilers, which were in very good condition. 

ABSORPTION CHILLER

PROVIDES OPERATOR A CHOICE

According to Lincoln Property’s general
building manager Tim Incerto, one goal of
the project was to be able to match build-
ing cooling load economically at a wide
range of levels. “Our new system gives a
lot of flexibility,” Incerto notes. “Some

◗ Energy price issues reduced 
with hybrid cooling systems

◗ Absorption cooling a time-
tested solution

◗ Engine drives offer reliability, 
heat recovery option

◗ Steam turbines ideal in 
situations with surplus 
steam capacity

AT A G LANCE◗

Gives Building Operators a Choice

Gas Air Conditioning Creates Flexibility

ENERGY SOLUTIONS CENTER   ENERGY SOLUTIONS FOR COMMERCIAL BUILDINGS8

Engine and chiller units can be separated to
simplify rigging and installation. This makes
them practical for chiller retrofit projects.

BROAD www.broadusa.com
CARRIER www.carrier.com

ROBUR www.robur.com
TECOGEN www.tecogen.com
THERMAX www.THERMAX-USA.com

TRANE www.trane.com
YORK www.york.com

ADDITIONAL INFORMATION ALSO AVAILABLE AT:
www.gasairconditioning.org and at
www.energysolutionscenter.org

MORE INFORMATION
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days you only need one of the machines.”
During warmer summer days, either the
large electric unit or the absorption unit is
base loaded and the other units subse-
quently brought on line, based on compar-
ative energy costs.

In addition to the large-scale absorp-
tion chillers, smaller water-ammonia cycle
absorption units are available from manu-
facturers such as Robur, which offers 4 &
5 ton units, and unit packages totaling up
to 25 tons. These are well suited to resi-
dential and light commercial applications,
and can operate either as standalone
units or in combination with conventional
electric refrigeration systems.

ENGINE DRIVES ALSO AN OPTION

Another approach to using natural gas
as an energy source is engine driven
chillers. Today’s natural gas-fired recipro-
cating engines have become highly reliable
and many building operators are choosing
this approach. For example, York offers a
natural gas-fired packaged engine-driven
chiller that features a Caterpillar engine
and a York centrifugal chiller in sizes from
350 to 1800 tons. These systems have
COPs as high as 1.9 at ARI conditions,
and even higher at part load or with heat
recovery options employed.

Another important provider is Tecogen,
with TECOCHILL™ engine-driven prod-
ucts ranging in size from 50 to 1,000
tons. This product was recently installed
in a state building project in California.
The state, mindful of past problems with
electric power shortages, requires cooling
plants in its new state government build-
ings to be capable of operating on more
than one energy source. So when state
engineers wrote the specifications for a
new, four-building project called the
California Capitol East End, they chose a
hybrid utility plant that combines natural
gas cooling with a conventional electric
air conditioning system 

The TECOCHILL system selected can

provide cooling even in the event of elec-
tricity brownouts. “They did not want to
rely solely on electricity to provide cooling,”
says Benjamin Sun, Vice-President of Flack
& Kurtz San Francisco, the engineers of
record for mechanical and electrical sys-
tems in the California Capitol East End
project. All three water-cooled
TECOCHILLs, rated at 400 tons each, run
year-round. In addition to cooling the com-
puter room, heat from the TECOCHILL
engine jackets is sent through a heat
exchanger to provide domestic hot water
and supplementary wintertime space heat-
ing at no additional cost. 

Summer days in Sacramento can reach
105°F, with an average summer high of
95°F. Average winter temperatures range
from a high of 53°F to a low of 37°F. The
state energy code requires a cooling plant
to offer energy recovery, or to operate
using a renewable energy source. “We
were able to meet that code requirement
by using the hybrid plant,” Sun says.

HOT WATER A SYSTEM BONUS

Thus another attractive feature of
engine driven chillers is their ability to
provide hot water from engine waste heat.
For buildings that need hot water for any
purpose, this adds to the already-attrac-
tive operating economy of such systems.
The engine heat is extracted from the
engine coolant, exhaust and from the
lubricating oil. 

A slightly different approach is used by
the Trane Gas Powered Chiller (GPC),
which features a Waukesha engine genera-
tor set coupled with an electric-drive cen-
trifugal chiller. The GPC chiller unit can be
operated either by the engine or through a
conventional central-station electric source.
Thus the owner has the option of operating
the chiller using either energy source.  

STEAM TURBINES KEEP ARENA COOL

In addition to a wide range of absorp-
tion chillers, York offers steam-turbine

drive centrifugal chillers. These are attrac-
tive for large commercial operations that
have an economical steam supply, such as
from central plant steam boilers. Such a
system was recently installed in the arena
at the University of Maryland in College
Park — The Comcast Center. 

The $125 million basketball arena has
now been in use for several years, host-
ing University athletic programs. Among
the 470,000-square foot arena’s many
innovative design features is a 2,100-ton
chiller plant with one electric drive cen-
trifugal chiller and one steam-turbine
drive centrifugal chiller. Each chiller
uses R-134a refrigerant and each is
sized at 1,050 tons. “The ability to use
electricity or steam gives me the flexibility
I need to manage energy costs. I can
change the operating parameters of my
chillers based on my real energy costs,”
noted John I. Vucci, the University’s
Assistant Director–HVAC Systems.

AVOIDING SUMMER ELECTRIC CHARGES

All of these alternative methods of creat-
ing chilled water use minimal or no central
station electric power, making them ideal
for locations with high summer electric
rates or demand charges. They are highly
useful elements of a hybrid chiller plant
design that will give the operator the oppor-
tunity to select the appropriate fuel source. 

Further, the redundant capacity is reas-
suring from a maintenance standpoint and
allows for facility growth. The fact that
they can start up and run with a low elec-
tric energy demand makes them ideal for
locations where there are potential black-
outs or service curtailments. It may be
that a hybrid chiller plant is part of your
future. 

9

A recent State of California office building
project used three 400-ton TECOCHILL

engine chiller units by Tecogen to provide
energy source diversity, as well as serving

as a source for building hot water. 
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