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he American Family Insurance National Headquarters

Facility was completed in 1992 and provides an 840,000

ft2 (78 039 m?) work environment for up to 2,000

employees. The complex consists of a five-story office
building, alargedata processing centerandsupport facilities. The
support facilities include a food preparation center, cafeteria,
auditorium, mail processingarea, trainingrooms, central utility
plant and two parking structures.

The complex incorporates several unique systems: a free cool-
ing system, variable volume chilled water pumping, and a mini-
supervisor control and data acquisition (MSCADA) system.

The free cooling system incorporates a 600 ton (2112 kW)
counterflow cooling tower and heat exchanger to take advantage
of Wisconsin’s low ambient temperatures during much of the year.
The system acts as a waterside economizer providing chilled water
without chiller operation when outside air temperatures permit.

In addition, the system provides 24-hour cooling and
dehumidification for a large data center complex and other sen-
sitive areas. This permits some of the air handling systems to be
shutdown during unoccupied periods, saving fan energy through-
out the year.

Constant volume chilled water pumping is provided for each
primary chiller pumping circuit, and variable volume pumping is

provided for the secondary chilled water circuit. Variable fre-
quency drives for the secondary chilled water pumps match pump-
ing energy to actual demand.

The MSCADA system uses emergency power generators to
reduce electric demand and secure lower energy rates from the
local utility. Three diesel-powered 1,250 kW e¢lectrical generators
were installed to provide emergency back-up power to the data
processing center.

To provide a dual benefit, the generators are synchronized
with the utility’s electric grid. During the local utility’s peak
periods, Lhe generators assume a portion of the facility electric
demand. The utility charges lower interruptible rates in exchange
forthe owner’s agreement to reduce facility demand to 2,600 kW
within 15 minutes after being notified by the utility. In addition
to reducing electric costs, this operating strategy provides routine
testing of the generators with real connected loads.

Energy efficiency

The free cooling system and chillers operate with acommon
cooling tower. A lifecycle cost analysis was performed to determine
the optimum tower size. Results from the analysis indicated the
tower should be sized to provide full-load cooling when the out-
side wet bulb temperature is below 25°F (-4°C).

Free cooling can be provided for approximately 3,600 hours
each year and the system can deliver an estimated 1 million ton-
hours (3.52 million kWh) of cooling. During the 1992-93 heating
season of November through March, the free cooling system
reduced energy consumption by an estimated 650,000 kWh (2.3
Gl). Furthermore, electricdemand was reduced byas much as 210
kW or 4.5%.

The heat exchanger is piped in series with the data center
chilled water supply circuit. Thisallows some beneficial free cool-
ing from the cooling tower for outside air temperatures up to S0°F
(10°C). A mixing valve on the chiller condenser water supply
allows the chillers to operate with 65°F (18 °C) condenser water
while the water in the sump remains at 42 °F (6 °C).

Lighting of the office spaces was done with ceiling mounted
indirect light fixtures located over the workstations. The fixture
spacing was designed to maintain a uniform 40 fc (400 lux) light
level on the workstation surface while allowing the light level in
circulation spaces to drop slightly.

About the author

Gene C. Nelson is a lead project engineer with Affiliated Engineers
Inc., Madison, Wisconsin. He received his BS in mechanical engi-
neering from the University of Wisconsin. His experience includes
new systems design and renovation as well as H VAC retrofits (or com-
mercial, industrial, healthcare and R&D facilities.
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At Camden Yards we rad
to renovate 360.0¢V
square feet in nin¢
months.

Air distribution was 4
special challenge
demanding low no~€
with high air volun:<'s-
We specified
METAL*AIRE, based On
experience — the
combination of
performance, price «nd
quick delivery was
unbeatable. The Onvle
Park Project demanded a
lot of cooperation —

METAL*AIRE, aind
Waldron of Maryland are
winners in my bocK-

HOK Sports Facilities CFg ”
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Supplier
KCI Technologies, hw .

; Waldron of Maryiand
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1 . g Maryland Stadiumn Authority
VRl Tenant
Baltimore Orioles

Baltimore — where baseball is beyond big. Home of Oriole Park at Cinden
Yards, a National Treasure. Not long ago, a lucky fan sat here on Opening Day to watch his home
team win. He was too excited to notice his aisle seat design was taken from the Oriole team 1080
of 100 years ago. Just one of many historic touches in this modern ballpark. Metal Industii€s is
proud to have provided the air distribution and air terminal equipment he'll also probably not ntice.
After 45 years, this Great American Company continues to win the big ones.

At Metal Industries we cast, form, stamp, anodize and finish our own metals, mold our pl-stics,
even make our own containers. With over 600,000 square feet devoted to computer aided desi#!! GL:
manufacturing, our capabilities are unmatched in the industry.

' a® . ’ :

! M' ‘ INDU;_E;AL Look up in Oriole Park at Camden Yards and in ﬂmmarjds
3 L_LAN ES.INC: of other locations around the world. For the Metal Indlustries
P.0.Box 4490 Clearwater, FL 34618-4490 representative nearest you, call 813-441-2651.
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Need to meet or exceed the requirements of ASHRAE/IES
Standard 90.1-1989 as mandated by the U.S. Energy
Policy Act of 1992

Inresponse to arequest from the U.S. Department of Energy to develop an energy code
that complies with The U.S. Energy Policy Act of 1992 * ASHRAE developed .

The Energy Code for Commercial and High
Rise Residential Buildings
Based on ASHRAL/IES Standard 90.1-1989

This new code helpsdesigners meet or exceed energy requirements for the
building envelope and building systems for electrical power, lighting, heating,
ventilating, air conditioning, service water heating, and energy management.
Federal, state and loca! officials will be able to adopt the required technical e =
provisions cited in the code into their building codes quickly and easily. gt S 4

Code: 90368 $98.00 (Member: $65.00)

Each 90.1 Code includes at no charge the ACP (Alternative Component Pack-
age) Table (or Tables) for the buyer's state.

Other state ACP Tables, as well as acomplete set of all ACP Tables (more than
500 pages). are available for purchase separately.
For ordering information contact ASHRAE Publication Sales.

Individual State ACP Table(s) Code: 90366 $12.00 (Member: $8.00)
Complete Set of ACP Tables Code: 90364 $162.00 (Member:
$108.00)

* Pubiic Law 102-486, the Energy Policy Act of 1992, declares that every state
shall certify to the Secretary of DOE by October, 1994 their code provision
meets or exceeds the requirements of ASHRAE/IES Standard 90.1-1989.

Order Form

Yes, please send me copies of The Energy Code for Commercial and High Rise Residential Buildings Based on
ASHRAE/IES 90.1-1989. Code: 90368 $98.00 (Member: $65.00) (includes ACP Table(s) for the buyers state only)

Name Membership No.
Company Name (if using Co. address) Phone
Payment Options:
Street Address (No PO boxes, please) 0 Check (U.S. funds only)
O Visa 0 AMEX (O MasterCard
City (A Diners Club
State/Province Zip Code Credit Card No. Exp. Date
Country Signature (required)
Mail to: ASHRAE Publication Sales/1791 Tullie Circie NE/Atianta, GA 30329
For quicker service, you may phone of fax credit card orders:
MAJ/FAJ/TEJ Phone: (404) 636-8400 Fax: (404) 321-5478
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Studies were performed to compare the savings that could be
achieved by installing occupancy sensors and daylighting control
of the fixtures along the perimeter walls. The results indicated that
automatic dimming of fixtures within 15 ft (4.6 m) of the glassed
walls in response to ambient light would save more energy than
would occupancy sensors. Accordingly, light fixtures with elec-
tronic ballast and automatic dimming of perimeter lighting in
response to ambient light conditions were installed.

Other on-site tests had indicated that electronicballasts drew
25% less power per fixture than the standard ballasts. Ambient
outdoor light caused the perimeter lights on the north and south
sides of the building to reduce their power consumption by an
additional 65%.

Taken together, these measures reduced the lighting load from
a standard 2.0 to 1.2 W/ft2 (22 to 13 W/m?2). During the cooling
season, the reduced lighting load will also reduce chiller demand
and operating cost. ..

Indoor air quality

The owner’s high priority to indoor air quality guided the
design team to select certain HVAC design features over other
design options, including some architectural features competing
for a portion of the fixed construction budget. Selected design
options included:

¢ Outdoor air ventilation rate based on ASHRAE Standard
62-1989 (20 cfm per person);

Piping around the free cooling heat exchangers.

¢ Installation of 65% efficient rigid cartridge type filters with
25% prefilters and space for future carbon filters;

¢ Installation of linear slot diffusers for good part-load per-
formance at high (1.0 to 1.3 cfm/ft2) (18.3 to 23.8 m3/hr/m?) and
low (0.5 to 0.7 cfm/ft?) (9.1 to 12.8 m3/hr/m?) flow conditions;

¢ Use of variable air volume terminals with reheat setup for
50% minimum flow to ensure comfort at low load conditions;

¢ To reduce potential dust, fibers and microorganism growth,
internal duct-liners were not used, except in exhaust ducts and
transfer ducts;

¢ The internal insulation of terminal boxes was surfaced with
aluminum foil to avoid erosion and contamination;

¢ Relative humidity during the winter is specified at 30% in
general work areas and 50% in mail, printing and data processing
areas; and

¢ Filters were mounted at return duct intakes in ceiling ple-
nums to catch potential dust and fibers from exposed structural
steel spray-on coating.

The lowrate (0.2%) of IAQ-related employee complaints dur-
ing 1992 suggests the design goals were achieved. Indoor carbon
dioxide levels were measured at 300 to 400 ppm during 1992 and
were verified by an independent testing laboratory as part of the
facility commissioning process.

Innovative design features

To achieve the required high level of cooling and electrical sys-
tem reliability, the data center cooling system was designed as an
independent system with cross-ties to the office building cooling
system, with at least one point per subsystem for redundancy. This
provides a redundant piping system to the data center.

The chiller, cooling tower and pumps associated with the data
center are on standby emergency power. One cooling tower cell and
the pumps for one office building chiller are also available for
standby use in the event that one data center chiller or tower is
down.

Cross-ties between the systems can maintain 100% capacity
to the data center at all times, even during emergency power situ-
ations. For secondary chilled water for the data center, dual secon-
dary pumps are sized for 100% of the present load. Cross-ties to
the office system provide backup capacity.

The MSCADA system is a computer interface controller that
collects information from each electrical unit substation, each
standby generator, and from the two utility service entrance
switches. The controller provides aninterface for the operator to
log electrical trends, provide control of unit substation main
breakers, and perform load shedding of unit substations.

The MSCADA system is used to initiate the generator peak
shaving operation. Upon receipt of a phone call from the utility,
the operator can reconfigure the electrical distribution system to
asingleutilityinput, start the generators, synchronize them with
one another, and synchronize them to the utility grid. All of this
is performed from menu-driven keyboard commands.

Once the generators are synchronized to the grid, the con-
troller regulates the speed of the generators to limit facility demand,
on the utility grid, to a maximum of 2,600 kW during the pre-
scribed time duration.
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Uponreceipt of a second phone call from the utility, the oper-
ator disconnects the generators from the utility bus and puts them
into a cool down mode. This operation is also performed with
menu-driven keyboard commands.

In addition to the peak shaving benefit, if the utility has an
outage, the MSCADA system Wwill automatically terminate the load
shedding, reconfigure the utility source distribution system, and
re-connect the generators, maintaining the required loads.

Operations and maintenance

The free cooling system requires no additional maintenance
over the mechanical cooling system for the data center. Winter
operation of the free cooling system allows for scheduled main-
tenance of chillers before the summer cooling season begins.

To ensure reliable, optimum winter operation in a cold cli-
mate, a freeze resistant counterflow cooling tower with ceramic fill
and indoor sump were used. The system was designed to use a cen-
trifugal chiller or a second indoor sump as back-up whenever the
heat exchanger or indoor sump required servicing during winter
months.

The facility needed an emergency back-up power system,
which is being creatively used by the owner for savings in electri-

cal energy costs. No additional maintenance of these gencrators is
needed to fulfill this function. The generators are exercised weekly,
running them under full load. The power generated during these
exercise runsis captured and used by the facility rather than being
applied to a resistor bank and wasted.

Summary

The free cooling system saves the owner an estimated $21,080
each year in electrical power costs. The payback for this compo-
nent of the mechanical system is 5.5 years.

The peak shaving system yields an instant payback because
it required no additional hardware, yet it produces significant sav-
ings on the monthly electric bill. The lower rates reduce energy
charges by $4 per kW and 1.4 cents per kWh. When operating costs
such as diesel fuel are compared to higher electric charges, annual
savings produced by the peak shaving system are projected at
$150,000.

The 15,000 energy efficient electronic ballasts in the main
office building save an estimated $69,600 in annual energy costs.
Of these, 4,000dimming ballasts located at the perimeter save an
additional $18,480, for a combined savings of $88,080 over the
originally proposed core-and-coil type. Reduction in air-
conditioning heat load is estimated at 80 tons (282 kW). u

Chiller Conversions to HCFG-123
with No Loss of Capacity.

Here’s how we did it for DuPont.

f .'-‘__ - - . "7
A successful chiller conver-
sion to HCFC-123 is often

achieved by modifying only
the impeller.

Technology

When the world's leading pro-
ducer of refrigerant alt«rnatives
asked NREC te help redesign
one of their ch**'-=~ «~ ~—er~te
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with SUVA® Centri-LP (HCFC-
123), we confidently accepted
thechallenge. Using highly spe-
cialized and proprietary soft-
ware systems for compressor
design, NREC engineers set out
to maintain cooling capacity
through better efficiency.

Experience

By applying our unique exper-
tise in fluid dynamics and tur-
bomachinery manufacturing,
NREC designed and produced
two high-performance com-
pressor impellers to replace the
original components. The re-
frigeration unit is now capable
of operating at full capacity
using DuPont's environmen-
tallv safer SUVA Centri-LP.

Results

DuPont has a goal to eliminate
the use of CFCs in all of their
industrial refrigeration equip-
ment by the end of 1994. Many
industries worldwide are fel-
lowing DuPont’s lead. We can
also convert your chillers to
HCFC-123 without losing cool-
ing capacity.

For ano-obligation evaluation
of your refrigeration system
conversion, call Jim Watts at
617 937-4649.

NREC

Northern Research and
Engineering Corporation
Part of worldwide Ingersoli-Rand

39 Olympia Avenue

Woburn, Massachusetts 01801 USA
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