CHAPTER/REGIONAL TECHNOLOGY AWARD APPLICATION
SHORT FORM
(Revision January 2016)
INTRODUCTION:
This Short Form has been developed to stimulate more participation in chapter and regional competition. This form is
not intended to replace the full Society Technology Award Application form. Regional winners using the short form will
be required to complete the full Technology Award Application form before their applications can be forwarded for
Society Competition. (This form does not require extensive narrative, plans or photographs.)
INSTRUCTIONS:
A.

The individual submitting the Technology Award Application must be a current member of ASHRAE who had a significant
role in the design or development of the project.

B.

Complete the "Short Form" and use it as the cover page.

C.

Provide a system schematic/diagram not larger than 11” x 17” in size. In addition, attach a brief narrative (maximum of 2
pages). The narrative should include the gross and net building areas applicable to the project, a description of the major
building areas (i.e.,operating rooms, laboratories, computer rooms, industrial processes, offices, warehouses) and a brief
discussion regarding the following five criteria ( if a criterion is not applicable, state accordingly):
•
Energy Efficiency
•
Indoor Air Quality
•
Innovation
•
Operation & Maintenance
•
Cost Effectiveness
•
Environmental Impact

D.

Submit your schematic, brief narrative, and completed form to your Chapter Technology Transfer Committee Chapter (CTTC)
Chair for judging at the chapter level in accordance with their instructions.

E.

The ASHRAE Technology Award program is intended for built projects. First place winning projects should be eligible for
submission to the Society level competition on September 1st of the following Society calendar year. Therefore, a project
submitted to a Chapter or Regional competition shall be occupied prior to September 1st of the current Society year in order to
satisfy the Society level competition requirement of one full year of occupancy.
First place winners in each category from chapter competition will be submitted by the CTTC Chapter Chair to the CTTC
Regional Vice Chair for judging in the Regional Technology Awards competition. At the discretion of the CTTC Regional
Vice Chair, this may require completion of the full Society Technology Award Application form if the chapter submission was
done on the Short Form Application.
The CTTC Regional Vice Chair will invite first place winners in each category from regional competition to submit them for
judging in the Society level Technology Awards competition. The regional winners will be given the opportunity to
incorporate new information or otherwise improve their submittal before submitting it to the society level competition (e.g., by
addressing comments from regional judges). At the discretion of the judging panels at the chapter and regional competitions,
more than one first place winner may be awarded in each category.
For the regional competition, submit the number of copies requested by the Regional CTTC Vice Chair. The CTTC Regional
Vice Chair may require entries into the regional competition to be done on the full Society Technology Award Application
form. In any case, all submissions to the Society level competition must be done on the full Society Technology Award
Application form.

F.

It is highly recommended that each entrant confirm by letter (and retain a copy for record) to the owner that the owner has
granted permission to submit this project to competition.

NOTE: ASHRAE Technology Awards are the HVAC&R industry's most prestigious honor for efficient energy use in buildings and environmental
system performance. While the awards do not certify responsible charge or professional license status, they do recognize outstanding design
innovation and successful implementation.

CHAPTER/REGIONAL TECHNOLOGY AWARD - SHORT FORM
1. Category - Check one and indicate New, Existing, or Existing Building Commissioning (EBCx)

Commercial Buildings

New

Existing or

EBCx

Educational Facilities

New

Existing or

EBCx

Other Institutional

New

Existing or

EBCx

Health Care Facilities

New

Existing or

EBCx

Industrial Facilities or Processes

New

Existing or

EBCx

Public Assembly

New

Existing or

EBCx

Institutional Buildings:

Residential (Single and Multi-Family)

Center for Character and Leadership Development

2. Name of building or project:

Colorado Springs, Colorado

City/State:

Education

3. Project Description:

Project Study/Design Period: 06/2009
Begin date (mm/yyyy)

06/2016
End date (mm/yyyy)

to

N/A

Percent Occupancy at time of submission:

4. Entrant (ASHRAE member with significant role in project):
a. Name: Leung, Luke
First

Last

Membership Number:

5043243

Chapter:

Illinois

Region:

IV

b. Address (including country):

c.

224 s Michigan Ave

Chicago

IL

60604

USA

City

State

Zip

Country

Telephone: (O) 3123604121

d. Email:

e. Member’s Role in Project:

Lead MEP Engineer

f.

Luke Leung

Member’s Signature:

5. Engineer of Record:

Middle

luke.leung@som.com
Digitally signed by Luke Leung
DN: cn=Luke Leung, o, ou, email=luke.leung@som.com, c=US
Date: 2016.09.30 17:40:51 -05'00'

Skidmore, Owings & Merrill LLP

By affixing my signature above, I certify that the information contained in this application is accurate to the best of my knowledge. In addition,
I certify that I have discussed this entry with the owner and have received permission from the owner to submit this project to the ASHRAE
Technology Awards Competition.

THE CENTER FOR CHARACTER
AND LEADERSHIP DEVELOPMENT
COLORADO SPRINGS, COLORADO
Site Area: 86,500 sq ft
Project Area: 46,500 sq ft

In 1954, Skidmore, Owings, and Merrill (SOM) was selected
to design a campus for the newly created United States Air
Force Academy, set for a picturesque site abutting the Rocky
Mountains. In contrast to this rugged backdrop, the designers
created a rigorously modern campus with an iconic chapel at its
center, the entirety of which has since been designated a National
Historic Landmark District.
In 1993, the Air Force Academy created a new program, the
Center for Character and Leadership Development (CCLD).
The program would be housed in a new building envisioned as a
reason-based counterpoint to the Academy’s iconic (faith-based)
chapel. Presented with the opportunity to revisit one of its most
significant projects fifty years later, the submitting firm was asked
to design a new building that defers to the chapel and works
within the discipline of the Academy’s planning grid, while also
asserting itself within the campus.
The building design creates a precise optical alignment with the
North Star, Polaris, which the Academy uses to symbolize its core
values. With Polaris as the focal point of a 105-foot-high skylight
structure, the architects created a powerful landmark that
embodies the mission of the CCLD. With its complete integration
of architecture and structural engineering, dynamic form, and
machine-like precision, the skylight is fluid yet disciplined.
Its structure consists of diagonal steel plates composed in a
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triangular grid and precisely calibrated to resist lateral forces
due to wind loading. The architecturally exposed structural steel
is devoid of all embellishment or ornamentation, and its sleek
connections are cohesive with the aesthetics of the structure.
Symbolically placed at the building’s heart, the Honor Board
Room is where inquiries related to the Cadet Honor Code take
place. A cadet respondent seated inside the Honor Board Room
is precisely aligned with Polaris through openings in the ceiling
and the top of the skylight. These openings are calibrated to
encompass the circular yearly track of Polaris for centuries to
come. The interior of the Honor Board Room is kept deliberately
simple – with walls, floor and ceiling clad in maple – to emphasize
the white marble platform and table in the central zone of light.
Below the skylight structure is the Forum, a flexible space for
academic and social interaction. Its terraced levels accommodate
gatherings of a variety of scales and formality. Surrounding the
Forum are glass-walled break-out rooms, further increasing the
building’s flexibility and transparency.
With this meeting place at its center, the CCLD negotiates a
critical meeting point between the secure cadet precinct and the
areas open to the public. It acts as a nexus, weaving together the
public, cadets, professors, and visiting VIPs, and connects to the
surrounding buildings with multiple entrances.
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THE CENTER FOR CHARACTER AND
LEADERSHIP DEVELOPMENT (CCLD) SETS NEW
STANDARD FOR GREEN TECHNOLOGY AND
BUILDING PRACTICES ON THE U.S. AIR FORCE
ACADEMY CAMPUS.

Energy Efficiency

Thermal Comfort

Sustainability is the central facet of the
Center for Character and Leadership
Development. As a demonstration of that
ambition, CCLD has attained LEED® Gold
certification from the U.S. Green Building
Council (version 2.2), and is designed
to achieve LEED Platinum. To meet
sustainability goals and achieve a 37%
energy cost reduction, the design team
developed integrated building systems
that influence all aspects of the building’s
design, construction, and operation.
The CCLD features an energy efficient
approach to climate control that utilizes
radiant heating and cooling, high-efficiency
air handling units, and displacement
ventilation.

The radiant heating and cooling is
accomplished with thermally active slabs
in transient public spaces, such as lobbies
and corridors, where a slower response
time is acceptable. Radiant ceiling panels
were installed in offices and classrooms
where the HVAC system must respond
faster for thermal changes. Radiant
systems reduce energy consumption
by reducing fan energy and allowing for
warmer chilled water loop temperatures
and cooler hot water loop temperatures.
Radiant systems have also been proven
effective in enhancing occupant thermal
comfort by avoiding drafts, improving air
quality through less stirring of allergens,
and reduced system noise. Hydronic
radiant cooling and heating systems
replace the medium of air, which is used
as the heat transfer medium in traditional
heating and cooling systems, with water.
Water is approximately four times more
efficient than air as a heat transfer
medium, which can contribute to large
energy savings and increased system
efficiencies.
In heating mode, the slabs are supplied
with 115ºF hot water and the radiant
panels are supplied with 110ºF hot water.
In cooling mode the slabs and radiant
panels are supplied with 58ºF chilled
water. The heating hot water is supplied
from the existing campus heating system
utilizing a high temperature hot water
(HTHW) loop. The HTHW is converted to
medium temperature hot water (MTHW)
for building heating needs by means of
multiple shell-and-tube heat exchangers
located in the West Mechanical Room of
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Arnold Hall. The medium temperature hot
water systems serve forced air heating
systems by way of primary heating coils
located in air handling units, duct mounted
reheat coils, and VAV reheat coils. In the
CCLD, the MTHW is converted to low
temperature hot water (LTHW) via plate
and frame heat exchangers for distribution
to the radiant systems.
The chilled water is supplied from an
existing chilled water plant located in
the West Mechanical Room of Arnold
Hall. This plant provides chilled water
to Arnold Hall and the Planetarium. The
existing plant consists of two 300 nominal
ton centrifugal chillers in a parallel
arrangement. Chilled water distribution
is accomplished via a constant speed
primary, variable speed secondary
pumping system.
The radiant distribution system is
separated into three loops serving the
west, east, and Forum areas of the building
respectively. Each loop will have dedicated
heat exchangers for cooling and heating
water as well as dedicated redundant
pumps. By creating separate loops, the
different zones of the building can operate
at their optimal setpoint and efficiently
provide heating or cooling as required
throughout the different seasons and
times of day.
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Skylight Natural Ventilation
Air heated by entering sunlight induces the solar
chimney effect, exhausting through hidden
operable vents.

02 Garden Microclimates
Trees, turf, and fountains reduce heat load on
adjacent vertical glazing.
03 High SRI
Paving with a hight Solar Reflectance Index
reflects sunlight instead of absorbing it.
04 Radiant Heating and Cooling
Thermally active concrete slabs transfer heat
more efficiently than all-air heating and cooling
systems.
05 Structural Design
Deep horizontal steel fins aid direct solar shading.
06 Displacement Ventilation
100% outside air is delivered at low speeds near
the floor.
07

High Performance Glazing
Solar Heat Gain Coefficients are optimized with
low-e coatings and frit.

08 Efficient Artificial Lighting
Energy efficient fixtures, daylight sensors,
occupancy sensors, motorized shades.
09 Daylighting
Natural light is maximized by the Skylight and
floor-to-ceiling glazing in classrooms and offices.

Innovation
The fully-integrated design of the CCLD provides an excellent
example of what is achievable when sustainability is integrated
into all aspects of the building, while considering occupant health
and comfort in addition to energy efficiencies. Beyond the integrative strategy, the innovative 105-foot high skylight provides ample
natural light to the building and significantly reduces the number
of hours when artificial light is required.
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High Efficiency Air Handling Units
Air handling units with heat recovery wheels.
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Water Efficiency
Low flow faucets, toilets, urinals, and showers
minimize water use.

Operation and Maintenance
Beyond the radiant system design, with minimal moving parts
to maintain, the entire CCLD can be maintained and operated
remotely through a networked Building Management System,
a digital lighting control system, fire alarm systems, and other
critical building systems. An IP network allows state facilities staff
to monitor the building off-site, eliminating the need for onsite
maintenance staff, minimizing the need for facilities staff and
saving taxpayer dollars overall.

During economizer mode, dampers at the top of the skylight open
to expel room air, utilizing the benefits of the stack effect within
the skylight.
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Cost Effectiveness

Environmental Impact

The ability to integrate the HVAC systems fully into the building
envelope allowed for cost savings in materials such as concrete
and ceiling tiles, and reduced the HVAC system footprint.
Heating Since
building occupation in May 2016, the design team has been
Cooling
actively tracking energy consumption data for confirmation of the
Interior Lighting
building performance.
17%
												
Exterior Lighting

The sustainable leadership goals extended beyond building
systems to include additional site-wide strategies in an effort to
reduce the environmental impact of the CCLD.

Proposed Enhanced Skylight

37%

Interior Equipment
Fans

17%

Pumps
2%

5%

5%
0%
17%
DHW
Savings

The large plaza area above the CCLD which also serves as the
roof is paved with high solar reflectance index (SRI) materials
to reduce heat island effect by reflecting sunlight rather than
absorbing it. The landscaping is a “turf only” scenario, where both
Air Garden terraces were seeded with locally available “Green
Resistor Grass Seed” and no permanent irrigation system was
required.
A Stormceptor Water Quality structure was designed and installed
to help protect natural water sources. The Stormceptor system
is designed to remove total suspended solids (TSS) and free oil
(TPH) from stormwater run-off.

Baseline

Proposed Enhanced Skylight
Heating

Heating
1%

Cooling

Cooling

17%

30%

Exterior Lights
8.5%

Plug Loads

Interior Equipment
17%

28%

5%

5%
0%
17%
DHW

DHW

Figure 1 – Costs of Site Energy Use in the
Baseline ASHRAE 90.1-2004 Compliant
Building Simulation

Fans
Pumps

2%

0.5%

Exterior Lighting

37%

Fans
15%

Interior Lighting

17%

Interior Lights

Savings

Figure 3 -- Costs of Site Energy Use in the
Proposed Building Simulation

Baseline
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Whole Building Design Energy Analysis Report

Heating
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