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ARRIS
HVAC Upgrades
Facility Data: The ARRIS facility in Horsham, PA — originally created as office space — now
features dry labs focused on technology development, including IP, video, and broadband
technology. The site, which is managed for ARRIS by JLL, includes approximately 390,000 square
feet divided among four buildings, supporting the work of about 1,000 employees.
Scope of Project: Beginning in 2011, G/BA analyzed possible energy upgrades, focused on HVAC
systems. The upgrade strategy ultimately selected included custom air-cooled DX rooftop units, plus
supplemental dry coolers to serve lab space.
Project Summary:

Photo courtesy ARRIS

The existing HVAC systems were original to the buildings, which had been constructed
14 years earlier as office space. Over time, about 40% of the property had been migrated
to research, producing cooling loads far in excess of the original assumptions for cooling
capacity. The HVAC equipment ran continuously and was often inadequate to meet all
cooling loads, especially on hot summer days. Several supplemental cooling units (mostly
split DX) had been added in an effort to keep up with cooling demand. Annual building
energy costs exceeded $5.50 per square foot (over $2 million per year). Annual compressor
replacement costs were more than $100,000. (A small amount of natural gas is used for food
service and miscellaneous unit heaters, constituting about 1% of campus energy use.)
The engineer developed an upgrade strategy and presented several options to the client.
Air-cooled, evaporative-cooled, and water-cooled options were all considered. Design and
cost considerations, beyond obvious concerns about energy efficiency, included quality of
new equipment; required level of redundancy; equipment locations (including potential
non-roof locations); limitations on structural loading; roof modification requirements;
staging and phasing needs; rigging; routing of pipes and ductwork; configuration of
electrical distribution; controls compatibility; chemical treatment for new water systems
(under some options); ease or difficulty of maintenance; and the nature of the labs to be
served (type, criticality, layout, and potential for consolidation).
Strategies selected for more detailed analysis included basic air-cooled DX rooftop units;
custom air-cooled DX rooftop units; and a chilled water system (CHW) for RTUs and labs.
Projected 30-year annual and cumulative cash flows were prepared, showing the effects of
phased projects that would ultimately result in HVAC replacements at all four buildings
over a maximum of five years. The study included graphic representations of cost impacts
for both the basic and the custom air-cooled units, alone and in combination with a possible
CHW system, to make it easier for the client to make decisions based on life-cycle costing.
The engineer’s analysis indicated that custom air-cooled DX units, though more expensive
initially, would result in a much lower cumulative cost over a 30-year period (representing
a cumulative advantage of more than $1.5 million). The basic air-cooled units were initially
the cheaper option; however, once past the 15-year planning horizon, the custom DX option
showed clear superiority. The CHW system would have provided the best cumulative cash
flow over a 30-year period, but the payback period was 24 years (due to much higher initial
costs) and was judged unacceptable. (The CHW system would also have presented the
problem of where to locate the equipment.)
The client ultimately decided on custom air-cooled packaged DX VAV rooftop units, with
supply and relief fan arrays with VFDs. The replacements also included variable speed
compressors and variable speed condenser fans, with unit capacity of roughly 80 tons each
(nominal). MERV 8 and MERV 14 filters were selected. Dry coolers were proposed and
installed to better address current and future lab loads. All RTUs featured DDC (direct
digital) controls tied into the client’s existing building automation system.
Buildings 2 and 3 were upgraded between 2012 and 2014. Buildings 1 and 4 are slated for
later upgrades. Each of the upgraded buildings received four RTUs, with replacements done
in phases so only half of each building was affected at any given time. (The flow diagram at
the bottom right is representative of all HVAC upgrades, completed and planned.) Buildings

remained operational throughout all construction projects. In general, units were replaced
over weekends, starting on Friday evenings at 7 p.m. and completing by the start of the
business day on Mondays. The construction team accomplished all required ductwork and
electrical connections throughout the work week, allowing the next unit to be taken out of
service and replaced the following weekend.
Energy Efficiency
The chart at the lower left shows 2014 (tan) vs 2011 (blue) electricity use for Building 2 (17%
savings vs. the 2011 baseline). Building 3 (results not shown) experienced a 16% savings vs
the baseline. Due to strategic changes by the owner, lab electricity usage at the Horsham
campus increased between the time of the initial study (2011) and 2014. The capacities
of the new RTUs had been selected based on demand existing at the time, and had not
anticipated this change in usage pattern. Had the client chosen the less-efficient basic aircooled DX units, the negative financial impact of this operational change, with its higher
electricity demands, would have been even more profound than it was.
The engineering firm’s suggestion of dry coolers to serve lab space, sized to accommodate
increased lab capacity, also proved to be a useful strategy. This tactic helped decouple the
lab cooling load from the base building HVAC units, allowing RTUs to be used selectively
according to the load. Previously, the RTUs ran 24/7 to meet lab cooling loads. As part of a
retro-commissioning initiative (scheduled for completion during Q4 2015), controls on fanpowered boxes will be corrected, which will produce further energy savings.
Innovative Features
The design is notable as a state-of-the-art variable speed refrigeration system. The system
responds based on actual loads, vs. a staging strategy. For a high-intensity research facility
such as this, variable speed is a much more efficient way to meet the cooling demand than
staging. The design provided energy savings of more than 15%, which is a challenging goal
to achieve with air-cooled equipment. Extensive metering was provided to track energy use.
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Primera Engineers, Ltd.
Owner
Chicago Public Schools

Built in 1938, the Chicago Vocational Career Academy (CVCA) was built on the South Side of Chicago
to help provide students with the technical skills to enter and succeed in the workforce. In early 2013,
the owner, Chicago Public Schools (CPS), set out to improve CVCA’s infrastructure and renovate the
facility. In addition, the goal of this project was to create new and efficient career-focused classrooms
to continue to prepare students for jobs in a variety of high-growth industries.
Primera Engineers was engaged as part of the design team to provide mechanical, electrical and
lighting design. Energy-saving design features included: conversion of a low efficiency steam plant to
a high efficiency dual temperature water plant, and a state-of-the-art building automation system to
improve overall operation, maintenance and reliability. Overall, all of the energy savings resulted in a
significant reduction in carbon footprint and CO2 emissions.

PrimeraEng.com

The project site is subjected to intense wind loadings due
to tropical cyclones arriving from the South China Sea. In
response, the tower’s tapered building form, variable chamfered
corners, slots passing through the building form, and partially
porous parapet screen all serve to inhibit the formation of
organized vortex shedding from the building.

China Merchants Tower anchors the Woods Park master plan,
located in the Nanshan District of Shenzhen, China. It sits
on a 150,000 sm site and provides 103,000 sm of new office
and select retail space. The tower’s tapered and chamfered
form drives the building’s architectural, structural, and high
performance efficiencies. The form increases the building’s
aspect ratio and allows lower floors to slope away from the sun,
decreasing the solar radiation that strikes the exterior wall.

Shenzhen, China

• Passive design of the tower’s orientation and operable
windows allow cool breezes to be utilized in interior spaces
for natural ventilation.

• A low-E, unitized glass curtain wall clad in a system of
closely arrayed horizontal glass fins enhances energy
conservation and the occupants’ quality of life. On average,
annual incident solar radiation on the facade is
reduced by 22%.

The following energy efficient components were included:

The overall energy efficiency strategies applied to architecture
and system designs yield an estimated annual energy savings
of 29%, compared against the ASHRAE 90.1-2007 baseline
design.

• Efficient fixtures, treated gray water reused for irrigation,
and a roof-mounted solar hot water system realize up to
40% water savings within the tower.

• Rain water diversion to the nearby wetland park system
with calculated storm water system overflow allows aquifer
recharge that prevents infrastructure flooding. 70,000
cubic meters of rain water per year is diverted to the
onsite wetland treatment system

• A central plant with variable speed chillers, pumps,
and drive fans on outside air units with zoning controls
enhances the tower’s MEP systems efficiency.

CHINA MERCHANTS TOWER & WOODS PARK

CHINATOWN BRANCH CHICAGO PUBLIC LIBRARY
LOCATION

Chicago, Illinois

OWNER

Public Building Commission
of Chicago on behalf of Chicago
Public Library

DESIGN TEAM

dbHMS
Wight & Company
Skidmore, Owings & Merrill LLP

COMPLETED
2015

Located on a prominent site in the Chinatown
neighborhood of Chicago, the new 16,000 sq. ft.
Chinatown Branch Library aims to create a new
civic, educational and social hub for the surrounding
community, providing a place of discovery and
learning in the new digital age. The state-of-the-art
library offers a unique blend of traditional library
services and the cutting edge technology featured
in 21st century libraries, as well as striking modern
architecture and community speciﬁc design
features. The library has a large central space for
community gathering and a large, glass-enclosed
community room for events and programs. It
features a large reading room, YOUmedia digital
media space for teens, expanded community room,
two meeting rooms for small group work, children's
reading room, meeting space for community use,
state of the art technology, Wi-Fi, and self-checkout
stations.

The building systems are designed to be energy efﬁcient, reducing
overall consumption by 44.1% over a baseline system (ASHRAE
90.1-2007). The building expects to achieve 17 LEED points for
optimizing energy performance (EAc1 LEED Version 3).
Table 1 provides the predicted building energy performance:

The planning process for the library included strong
participation from the community, and included
visioning sessions with the Chinatown community
and key stakeholders to create design goals and a
spatial program concept. dbHMS’ integrated design
approach leveraged waste heat from a small on-site
generator that further reduced energy consumption
through a radiant tempering system. These systems
are all proven, “state-of-the-art” technologies, yet
needed to be tuned to work in harmony with one
another to create an incredible environment that
maintains the high standards set by the architectural
design and are required by the Public Building
Commission of Chicago, which developed the project
on behalf of its client, Chicago Public Library. The
library is designed to achieve LEED Gold Certiﬁcation.

Table 1: Predicted Energy Performance Relative to ASHRAE 90.1-2007 Baseline
Energy Model

Baseline

Electricity Consumption

100,499 kWh

196,661 kWh

Gas Consumption

2,669

therms

2,967

therms

Total Consumption

610

MMBtu

968

MMBtu

Table 2 summarizes the predicted environmental impact of the
building relative to the ASHRAE 90.1-2007 Appendix G Baseline:
Table 2: CO2 Reduction from ASHRAE 90.1-2007 Baseline

LBs CO2 Emitted*
Estimated Building
Energy Intensity (kBtu/sf)

Energy Model

Baseline

Reduction

189,473

337,562

148,090

37.3

59.1

21.8

*1.54 lbs CO2/ kWh and 116.97 lbs CO2/MMBtu- EPA 2009

Hyatt Regency Denver at
Colorado Convention Center
Energy and Water Conservation Program
Facility Data: The 1,100-room Hyatt Regency Denver at Colorado Convention Center is a
931,875-square-foot property initially constructed in 2005-06.
Scope of Project: The client and G/BA have been collaborating for the past nine years on energy and
water studies and phased improvements. Since changes began to be implemented in 2007, the hotel’s
electricity use is down 26%; gas use is down 13%; and water use is down 39%.
Project Summary:
• Five elevator machine rooms
were converted from year-round
DX cooling to central plant
cooling. Cooling efficiency in
summer went from approximately
1.2 kW/ton to 0.65 kW/ton, and in
economizer season from 1.0 kW/
ton to 0.05 kW/ton.
• The laundry steam boiler was
replaced with a more efficient unit.
Laundry flash steam heat was
recovered to preheat domestic hot
water.
• One hundred fifty (150) fanpowered boxes were converted
to VAV boxes. As much as 4 hp in
motors per box were eliminated.
• A variable kitchen hood exhaust
and makeup air system was
installed on all kitchen hoods.
• The return air path for both
major ballrooms was modified
to maximize allowable return
air, which reduced heating and
cooling loads.
• Variable-speed drives were installed on condenser water pumps (225 hp total), which
eliminated control valve head pressure control with VSD modulation.
• A separate chilled water AC unit was installed for valet service, so main laundry systems
can be shut down when the valet is operating without laundry.
• Control valves were added to the plenum heating system, so the system can be shut down
when not needed.
• Occupancy-based lighting controls were installed in many spaces, and the hotel’s lighting
control computer is used to control operating hours of lighting.
• A project under construction eliminates a hot water preheat coil in a makeup air unit and
uses chilled water to preheat the incoming air (50°F chilled water in winter preheats air to
45°F and contributes to the building’s hydronic economizer heat rejection).
• Lighting retrofits were pursued as follows: 250W bulbs replaced with 19W LEDs (350);
250W bulbs replaced with 70W LEDs (106); 60W bulbs replaced with 11W LEDs (2,000);
50W bulbs replaced with 7W LEDs (1,000); 32W T8s replaced with 15W T8 LEDs (1,700);
and 25W T8s replaced with 10.5W T8 LEDs (600). This totals a 279 kW reduction in
lighting power.

• Building pressurization via mechanical systems was adjusted to reflect summer vs. winter
temperatures. (About 60,000 cfm less air is needed in summer, as the building stack effect
diminishes.)
• Major supply fans were changed from a fixed static pressure set point to reset to a
minimum of 0.6-in. w.c.
• Secondary and tertiary hydronic loop differential pressures were reset down. Secondary
differential pressures are automatically reset based on coil valve positions.
• Minimum speeds of variable speed drives were reduced from 20 Hz to 5 Hz.
• VAV air handler control sequences were changed to reset discharge based on outside air
and heating load.
• Deicing mode was added to the cooling tower for winter operation to maintain tower efficiency.

Operations and maintenance strategies were also changed:
• Guest room thermostats are now turned off upon guest checkout.
• All guest room shower flow rates were tested and adjusted to design where necessary.
• All mechanical equipment operating schedules are reviewed daily by the hotel operating
staff. Every six months, an outside consultant reviews the EMS for proper operation. The
system vendor also provides regular maintenance.

2,000,000
1,800,000

2014 actual electricity use is 25% less than 2014 predicted electricity use and 26% less than
2007 actual electricity use annually.
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Facility renovation and upgrade
projects included the following:
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2014 actual natural gas use is 28% less than 2014 predicted natural gas use and
13% less than 2007 actual natural gas use annually.

In addition, the hotel made numerous improvements to its control strategies:

100,000

Natural Gas (therms)

• Scores of pieces of mechanical equipment were added to the energy management system
to allow occupancy-based control and schedules (mainly exhaust fans).
• New control strategies were implemented for the chiller and boiler plant. This included
adjustments to chiller and boiler sequencing, secondary and tertiary pump sequencing,
and operating hours of the hydronic economizer.
• The hotel reprogrammed the energy management system to allow terminal HVAC devices
to be independently scheduled.
• Air handler control sequences were modified to eliminate simultaneous heating and cooling.
• Air handler heating valve control was changed from full open when units are off (heating
plenum to 100°F plus) to modulating to maintain a mixed air temperature of 60°F.
• Non-guest-room fan coils were changed from continuously running fans to intermittent
operation for areas not occupied by people. Space examples include mechanical spaces,
electrical closets, and elevator machine rooms. Non-guest-room fan coil set points were
standardized with an increased dead band.
• Domestic water booster pump pressures were reset.
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DETAILS

St. Joseph Regional Medical Center
Surgical Suite HVAC System Renovation
The outdoor design conditions were based on ASHRAE climate
data as defined in the 2013 Handbook of Fundamentals:
1. Annual 0.4% Frequency Peak Sensible Cooling - 90.6 F Dry
Bulb with 74.0 F Mean Coincident Wet Bulb (hot/moderately
humid weather)
2. Annual 0.4% Frequency Peak Dehumidification - 74.5 F Dew
Point with 83.0 F Mean Coincident Dry Bulb (warm/very humid
weather)
The indoor design condition for operating room during the
summer was defined as 62 F dry bulb with 60% relative humidity
based on discussions with the Owner (indoor design conditions
for all other spaces was defined as 68 F dry bulb with 60%
relative humidity).
To meet the sensible cooling and dehumidification loads of
both the spaces and the outdoor air, our analyses estimated that
the existing HVAC system would need to provide a discharge
air condition of 45.9 F dry bulb temperature/ 45.7 F wet bulb
temperature instead of the originally designed discharge air
condition of 47.0 F dry bulb temperature/ 46.8 F wet bulb
temperature.
The small campus has an air-cooled chilled water plant that circulates a 100% water solution with a +/- 42 F chilled water supply
temperature generated at the plant and +/- 43 F delivered at the
existing air handling unit (original design values). The chilled water system has previously had difficulty providing both adequate
temperature and flow to the existing air handling unit serving
the surgical suite. Therefore, in order to avoid the necessity of
overcoming the existing chilled water system deficiencies while
also needing to provide an immediate solution to the comfort
problems in the OR’s, it was agreed that a supplementary cooling system was to be provided to service the existing surgical
suite HVAC system.

Further, analyses were undertaken to explore how the
existing cooling coil could be reused, thereby absolutely minimizing downtime of the existing HVAC system (there was
no redundancy built into the original design). The existing
cooling coil was modeled electronically to match the original
design parameters. Then, the proposed parameters were
modeled in order to determine if the existing cooling coil
would be able to meet the new discharge air condition. The
result of this analysis was that the existing cooling coil would
be able to provide the necessary discharge air condition with
the provision of the supplemental cooling system and the
injection circuit while overcoming the existing central cooling
plant deficiencies.

PositivEnergy Practice was
contracted to renovate the 7,270
square foot suite as part of a
2001-2002 project that involved
the construction of a two story
addition to the existing hospital.
Occupants in the Surgical Suite
voiced complaints regarding high
relative humidity during periods
that the space temperature in the
OR’s was driven down into the
low- to- mid- 60’s. The primary
goal of this project was to provide
an immediate solution aimed at
providing comfortable working
conditions in each of the four (4)
operating rooms.

The system upgrade was successfully implemented in a several week timeframe using a design-build delivery method.
Collaborators included the Owners’ team and the team of
extremely capable contractors from Edward J. White, Inc.

LOCATION
PLYMOUTH, INDIANA, USA

Instead, all the air passing through the existing air handling
unit would be sub-cooled and subsequently reheated in
order to simultaneously meet both the dry bulb temperature
and relative humidity set-points in each OR.

The increase in reheat energy within the surgical suite was
estimated to be about 500 therms per year which equates to
about 190 btu/sf/year across the entire campus (at a cost of
about $500 per year). The increase in cooling energy across
the campus if the base building cooling plant was operated
to generate a colder chilled water supply temperature was
estimated to be about 375,000 kWh per year which equates
to about 5120 btu/sf/year across the entire campus (at a cost
of about $37,500 per year). The increase in cooling energy
within the surgical suite with the supplemental cooling system in place was estimated to be about 75,000 kWh per year
which equates to about 1024 btu/sf/year across the entire
campus (at a cost of about $7,500 per year). Therefore, there
is a savings (i.e. a cost avoidance) of about 300,000 kWh per
year (a cost savings of about $30,000 per year).

The existing air handling unit has a blow through cooling coil
configuration that delivers air through common supply ductwork
to the entire surgical suite, including the four (4) OR’s. In order
to implement an immediate solution, the Owner elected not to
move forward with any solution that involved segregating the
existing supply air ductwork within the penthouse, within the riser Overall, there is net savings in annual energy consumption
or within the ceiling plenum above the surgical suite such that
(and annual energy cost) when considering both the natural
sub-cooling could be provided only for the supply air delivered
gas and the electricity.
to each of the four (4) OR’s.

SIZE
250,000 SF
SERVICES
EXISTING BUILDING CONDITIONS
ASSESSMENT
HVAC ENGINEERING CONSULTING
AND DESIGN
INDOOR AIR QUALITY ANALYSIS
AWARDS
2015 EXCELLENCE IN
ENGINEERING AWARD, ILLINOIS
CHAPTER OF ASHRAE

PositivEnergy Practice, LLC

pepractice.com

KNOCH KNOLLS NATURE CENTER (BASED ON AIR COOLED VRF UNITS)

Pic 1: Knoch Knolls Nature Center

Pic 2: VRF Condensing Units located Indoors

DESCRIPTION & INNOVATIVE DESIGN FEATURES
•

•

•

•

•

•
•

•

•

This building has been awarded the highest LEED rating of Platinum with 83 points awarded out of 106 attempted. Out of
these, 45 points were directly attributed to the HVAC system through innovations in energy efficiency and indoor air quality
performance. Out of these, 33 of 35 points were achieved for Energy and Atmosphere.
The building utilized air cooled VRF systems inside the mechanical room rather than outside. This helps the units perform
much better in the winter since it is not subject to de-rating at very low ambient temperatures seen in the Chicagoland
area. High efficiency gas furnaces make up the heat loss from the VRF condensing units.
The project utilizes a living wall feature, which is centrally located in the facility. This living wall features natural plants and
a water reservoir that recirculates water to assist the plant growth. All exhaust air from the facility is re-directed back to
the ERV unit through this bio-filtration mechanism. The CO2 level and enthalpy of the return air is measured and compared
to outdoors. Based on the exhaust air enthalpy and CO2 level as compared to outdoor air, part of the exhaust air is
recirculated into the facility through the ERV unit and the OA damper modulated down as required.
The facility utilizes solar photovoltaic (PV) arrays on the two (2) south facing roofs above the South Classroom. The amount
of PV arrays provide about 18% of the total demand KW for the facility, which enabled the facility to achieve all 7 points
awarded for on-site power generation.
All of the interior lighting is high efficiency long lasting LED. The lighting fixtures on/off functions are controlled by
switches in series with dual technology occupancy sensors. The light levels for the interior lighting are controlled slide
dimmers located on the walls. Exterior lighting is also exclusively LED.
The facility collects all of the rain water from the roof through roof drains and directs it through a rain water harvesting
system to a central storage tank in the exhibit area that houses local fish species for visitors.
The building is 100% daylight lit. Through sophisticated daylighting controls, which are monitored by the BAS system, thus
preserving natural light and saving lighting energy as required. All classrooms and exhibit areas are also provided with
Solatubes that maximize daylight collection even when the sun is very low in the horizon.
This building used very high efficiency plumbing fixtures, no outdoor sprinklers for landscaping and together with the
innovative rain water harvesting system, we achieved all 10 out of a possible 10 LEED credits for water efficiency.
The facility has tools for effective measurement and verification for all the utilities including electrical (sub- metering for
HVAC, lighting and other plug loads), water usage and gas usage that is reported on a yearly basis.

ENERGY EFFICIENCY
•

•

The average annual energy usage for the HVAC system designed is at least 41% lower than a conventional HVAC system
utilizing ASHRAE 90.1 -2007. Overall the final documents submitted for LEED compliance indicated the mechanical systems
to be 56.6% better than baseline (HVAC system plus PV).
Due to the fact that the facility utilized energy savings using the VRF system and on-site electricity generated using PV
arrays, the project achieved all 19 energy points towards LEED certification, and all 7 points for using PV arrays.

SUBMITTAL BY WIGHT & COMPANY, ENGINEER – Sudesh Saraf, P.E., LEED AP BD+C

Retro-Commissioning
2015 Excellence in Engineering Award ● ASHRAE Illinois Chapter
Ann & Robert H. Lurie Children’s Hospital of Chicago is a 23-story, 1.25
million-square-foot, multi-specialty pediatric healthcare facility. In its
“Best Children’s Hospitals” rankings for 2015–16, U.S. News & World
Report recognized Lurie Children’s as one of only 12 hospitals nationally
to receive the prestigious Honor Roll award.
Sieben Energy Associates, with Lurie Children’s facility staff and
program administrator Nexant, performed retro-commissioning under
the guidelines of ComEd’s Smart Ideas for Your Business incentive
program. The team completed the project in March 2015.

Identified Measures
Implemented Measures
Annual Electricity Savings
Annual Natural Gas Savings
Annual Energy Cost Savings
Implementation Cost
Simple Payback

13
9
1,500,000 kWh
150,000 therm
$175,000
$30,000
2 Months

Although Lurie Children’s was LEED-certified new construction and opened in 2012, Sieben Energy Associates identified many
low-cost, rapid-payback efficiency measures. The dedication and cooperation of Lurie Children’s facility staff were crucial to
achieving these dramatic energy savings.

Project Summary
Typical retro-commissioning concepts and measures are well established, but this project demonstrated the importance and
value of retro-commissioning a new facility; even a well-designed hospital two years old is a great candidate for optimization.
The majority of energy savings resulted from a single zone rescheduling measure—simple
in theory, but quite complex in practice, given the unique characteristics of this busy
hospital. Through detailed surveys, Sieben Energy Associates discovered that 40% of the
total conditioned square footage had been designed for 24/7 operations but exhibited a
predictable schedule of occupied and unoccupied hours. The team organized the 1,000plus terminal units into 8 different schedule groups and programmed each to transition to
unoccupied mode at the appropriate times.
Zone scheduling was paired with an innovative ventilation rate reset program allowing the
central AHUs to adapt dynamically to changes in space occupancy. The measure reduced
energy use for heating as well as for AHU fan power during off-peak hours.
The team implemented 8 additional measures, including the following:






Differential enthalpy economizer control.
Tuning of existing temperature control loops.
Reduction of air change rates in operating rooms.
Static pressure and chilled water temperature reset programs.
Optimization of chiller sequencing and water pump controls.

Figure: Sample of Verified Results for AHU Scheduling and OA CFM Reset ECM

Sieben
Energy
Associates

333 N. Michigan Avenue, Suite 2117
Chicago, Illinois 60601

South Air Traffic Control Tower
Chicago, IL
The new 207’ tall FAA South Air Traffic Control Tower and Base Building
will serve the new 7,500-foot runway 10 Right/28 Left, the southernmost
runway of the six east/west runways planned as part of the $15B O’Hare
Modernization Project. The design provides a simple, economical and
durable solution to meet the operational needs of the FAA, while at
the same time, addressing the interest of the Chicago Department of
Aviation in creating a sustainable, elegant and iconic image.
The new South Tower will be the first Air Traffic Control Tower at
O’Hare to achieve a 4-Airplane SAM Rating and only the third in the U.S.
to achieve LEED Gold.

1

B ui ldi ng St rateg y

Su s tain abil it y Featu re s

The Base Building is organized in two parallel bars, one
housing all “equipment” spaces and the other housing all
“people” spaces. This strategy minimizes building volume
by providing higher clearances only where necessary - for
large mechanical equipment in the north bar and integrates
exterior mechanical equipment discretely into the design in
an equipment yard that is captured by the trellised extension
of the building roof.

Overall
•

14% reduction in energy usage when compared to the
baseline building.

•

Pursuing LEED Gold and a “Four Airplanes” score on the
Sustainable Airports Manual (SAM) rating system.

Sustainable Building (see diagram to the left)
1.

Argon filled insulated Speciality Glass Type units with
low-E coating (clear, 30%, 60% or 70% ceramic frit
shading) allows Wintertime U-factor is 0.25 maximum
and the SHGC is 0.20 at its most efficient

“Inverted core” that provides operational efficiency,
and flexibility/adaptability for the FAA to easily
integrate new systems as technology advances - The
FAA has embraced this as the new model for future
towers.

2.

Exterior vertically mounted aluminum sun shades to
block direct heat gain for early morning and setting sun

3.

Super insulated roof assembly includes an intensive
vegetative roof as the exterior assembly provides an R
50 composite to retain energy within the building

Base Building served by variable-air-volume air handling
unit - A groundwater source heat pump provides chilled
water in summer for cooling and hot water in winter for
heating. Simultaneous heating and cooling is available
if needed.

4.

Natural ventilation and stack effect used in conjunction
with exhaust fans to ventilate the exit stairs during
milder seasons

5.

Cantilevered roof plane provides shading during the
middle day for the warm seasons and to encourage
sunlight penetration during the winter months

New Tec h nolog ies/Inn ovation Featu re s
2

•

•
4

•
5

3

Dedicated air handling unit with 100% standby capacity
serves the Cab area - The AHU is a constant-volume
system with minimum outdoor to meet the ventilation
requirements of the space. The control of the Cab
atmosphere is very critical for the operation of the
Control Tower. Glass sensors are installed to maintain
correct dew point to avoid condensation or fogging on
the Cab glass.
E n e rg y
Energy Performance Rating
CO2 Emissions
CO2 Emissions Reduction

Sustainable Sites
•

Minimum surface runoff - water detention beneath
parking lot

•

Pervious emergency vehicle access route

•

Vegetated roof reduces heat-island effect, stormwater
runoff and extends life of roof system

Water Efficiency

Des i gn

Target

•

40% water use reduction

85

75

•

No irrigation - native low-maintenance vegetation

422 mt/y

474 mt/y

•

28%

19%

Low-flow plumbing fixtures
and flow restricting fittings to
reduce water consumption

Our Sponsors
GOLD STARS SPONSORS

SILVER BELLS SPONSORS

SNOWFLAKE SPONSORS

