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daylighting. Photovoltaic panels cover 
the roof of the student union, produc-
ing enough energy to power two of the 
campus buildings. 

T
he 35-acre Evie Garrett 
Dennis campus serves 
nearly 1,300 K–12 stu-
dents. It houses multiple 

schools and shares facilities and 
site amenities.

Phase One, which opened in 
2010, consists of four buildings: a 
student union, a primary charter 
school (grades K– 2) and a sci-
ence and technology charter school 
(grades 6 –12) that is housed in 
two buildings. The student union 
includes gymnasiums and cafeteria, 
and the athletic fields comprise a 
nine-lane track, synthetic turf com-
petition field and a multi-purpose 
field for physical education.

Phase Two (which is not discussed 
in this article) is Vista Academy, a 
district-run high school that opened 
in Fall 2011. Phase Three calls for 
the construction of a building to 

house community programs such as 
preschool education, youth athletics 
and mental health services. 

Sustainable features include energy-
efficient designs and technologies, 
resulting in an energy use intensity 
of 33.4 kBtu/ft2. Major contributors 
to the buildings’ energy performance 
include high efficiency heat pumps 
and geoexchange fields (eliminat-
ing the need for boilers and chill-
ers), a tight building envelope and 

E V I E  G A R R E T T  D E N N I S  C A M P U SC A S E  S T U D Y

B U I L D I N G  AT  A  G L A N C E

Name Evie Garrett Dennis Campus 
Phase One

Location Green Valley Ranch, Denver

Owner Denver Public Schools

Principal Use Elementary through high 
school campus

Employees/Occupants 90 full-time 
employees/1,278 students and visitors

Occupancy 100% 

Gross Square Footage 186,468 
 Conditioned Space 100%

Site Size 35 acres

Distinctions/Awards
2009 LEED Gold (LEED for Schools)
2010 Excellence in Achievement Award, 

Tilt-Up Concrete Association
Participant in 2030 Challenge

Total Cost $36 million 
 Cost Per Square Foot $189/ft2

Substantial Completion/Occupancy  
August 2010

B Y  L A U R A  B A R R E T T  A N D  P E T E  J E F F E R S O N ,  A S S O C I AT E  M E M B E R  A S H R A E
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DENVER’S EVIE GARRETT DENNIS CAMPUS  
IS THE DISTRICT’S FIRST  

MULTIBUILDING CAMPUS AND THE  
FIRST TO TAKE STEPS TOWARD  
ACHIEVING NET ZERO ENERGY.

NZEB
IN PROGRESS Annual Energy Use Intensity (Site)  

33.4 kBtu/ft2 
 Natural Gas 2 kBtu/ft2  
 Electricity (from grid) 26.3 kBtu/ft2 
 Renewable Energy (PV) 5.1 kBtu/ft2 

Annual Source Energy 95 kBtu/ft2 

Annual Energy Cost Index (ECI) $0.89/ft2

Annual Net Energy Use Intensity  
28.2 kBtu/ft2 

Savings vs. Standard 90.1-2007 
Design Building 38.1%

Heating Degree Days 6,020

Cooling Degree Days 2,732

E N E R G Y  AT  A  G L A N C E

Above The two-story entry lobby of Denver 
School of Science and Technology Charter 
School (DSST) Secondary Academy fea-
tures glazing selected for high performance, 
with properties selected based on orienta-
tion. Lighting in the lobby is interconnected 
with daylight photosensors. Electric lighting 
levels are step controlled in accordance 
with available ambient daylight.

Oppsite Exterior entry to the DSST 
Secondary Academy. The bold, contem-
porary design features poured brick inlay 
with tilt-up panels and native landscape 
species adapted to the semi-arid high 
plains climate.
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Design Process
The campus was designed and docu-
mented using 3-D building modeling 
software for all disciplines (archi-
tecture, structural, MEP) to expedite 
design and improve coordination. 
The additional effort required to 
create a 3-D model proved worth-
while. Members of the building 
team submitted fewer requests for 
information than what is typical for 
a conventional fast-tracked design 
process using 2-D CAD. 

SIMPLE PAYBACK ANALYSIS 
FOR ENERGY CONSERVATION 
INVESTMENTS

Project Incremental 
Construction Cost

 
$688,042

Xcel Energy Incentive $51,363 

Project Adjusted 
Incremental Cost $636,679

Annual Energy Cost Savings $158,000

Payback (Years) 4

Courtesy of the Weidt Group, 2010

Below, top left Shaped ceilings and high 
daylight glazing allow abundant levels of 
natural daylight into teaching spaces in a 
controlled, low glare environment. Electric 
lighting is turned off in this photo, showing 
daylight’s contribution to the space. 

Below, top right Lighting fixtures in  
daylight zones of classrooms include inte-
grated daylight sensors and 0–10V dim-
ming ballasts. Task illumination levels are 
maintained at a uniform level throughout 
the space.

Below, bottom left Commons areas in the 
schools include view glazing with full height 
windows directed toward the Colorado 
plains or the Rocky Mountains.

Below, bottom right All classrooms include 
view windows with shade controls, connect-
ing the students with the outside world.
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(including both gas and electric use) 
over the course of a calendar year. 

The original project budget did 
not include sufficient funds to pur-
chase a renewable energy system, 
so the team designed the buildings 
and site so that a renewable energy 

Net Zero and Photovoltaics
A major goal identified during the 
eco-charrette for the project was 
to design the EGD Campus to be 
“net zero ready.” After exploring 
alternate definitions of what “net 
zero” might mean, the team decided 
that the ASHRAE definition was 
the most appropriate. Essentially, 
the team felt that a net zero build-
ing should be designed such that 
the energy produced by on-site 
renewable energy would exceed the 
energy consumed by the building 

The Evie Garrett Dennis Campus houses 
three schools: Denver School of Science 
and Technology (DSST), SOAR Charter 
School and the Vista Academy. 

DSST is considered to be one of 
the leading open-enrollment STEM 
school networks (Science, Technology, 
Engineering and Mathematics) in the 
U.S. and has become a destination for 
educators nationwide. 

SOAR Charter School serves 
Kindergarten through second grade. 
SOAR schools offer an innovative, holis-
tic approach to education that includes 
an academically rigorous curriculum, a 
mandatory extended school day, and 
daily enrichment opportunities.

The Vista Academy provides high school 
students with a strong college preparatory 
program in addition to several vocational 
focus areas. Students can attend this 
non-traditional program during non-
traditional hours such as evenings and 
weekends in order to fit their needs.

Above Exterior view looking north at DSST 
Charter School Intermediate Academy 
on left, and Student Union (Building 1) in 
distance to right.

Below, left The Student Union (Building 1) 
cafeteria serving area incorporates bright 
colors and playful architectural elements. 
Lighting and HVAC equipment are inte-
grated with the flowing design concept.

Below, right Each building has its 
own color palette and design concept. 
Upper image is DSST Charter School 
Intermediate Academy lobby, with “Purple 
Mountain Majesty” scheme. Lower image 
is SOAR Charter School Primary Academy 
lobby with “Green Fields” scheme. These 
spaces are enhanced with an abun-
dance of daylight and complementary 
electrical lighting where needed. HVAC 
equipment is integrated into the side 
wall design to ventilate and condition 
the space without detracting from the 
architectural experience.
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while meeting the budget and 
schedule demands of the project. 
The design team originally focused 
on solutions that used closed-cell 
spray foam in most areas.

However, a tilt-up concrete 
structure with 2 in. of continuous 
insulation between the studs and 
concrete, and 6 in. of batt insulation 
in the stud cavity ultimately was 
chosen for most of the buildings. 
This yields an R-20 assembly when 

Energy
Building Envelope. Many options 
were studied using energy model-
ing to find a solution that minimized 
thermal bridging and air infiltration 

and dual-flush toilets. Rainwater 
harvesting, which is not allowed 
in Colorado, is not included in the 
design. The predicted overall water 
savings is 35% over baseline.

Water Conservation 
Low-flow restroom fixtures,  
 dual-flush toilets
Fixtures save 34.67% over LEED baseline 
Drought-tolerant landscaping

Recycled Content Materials Concrete, 
masonry, metal framing, steel structural 
members, glazing, gypsum board, and 
a majority of interior finishes, such as 
ceiling tiles, carpet, ceramic tile, cork, 
fabrics, furniture, etc.

Daylighting Light tube system, fenes-
tration pattern and east-west building 
orientation designed optimum daylight 
harvesting, glazing designed for light 
quality and glare control

Controls Daylighting sensors and  
occupancy sensors

Materials 92% of construction waste 
diverted, regional materials, spray foam 
insulation, low-VOC products

Other Major Sustainable Features 
Geoexchange system for heating/ 
cooling, storm water management, 
30,000 ft2 of photovoltaic panels 

KEY SUSTAINABLE FEATURES

M O N T H LY  E N E R G Y  U S E ,  G E N E R AT I O N

View of overall campus looking east.  
DSST Secondary Academy on left, Student 
Union (Building 1) at center and DSST 
Intermediate Academy on right. Exterior site 
lighting is full cutoff type and is designed 
to minimize light spill beyond parking and 
pedestrian areas.

A N N U A L  E N E R G Y  C O N S U M P T I O N  B Y  B U I L D I N G

Note: Time period for data is August 2010 – July 2011.
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conduit to facilitate the PV instal-
lation and provided incentives and 
rebates to the third-party provider.

Electricity generated by the array 
is purchased by the school at a fixed 
rate ($2.07/kWh) that is adjusted 
3% annually. After 20 years, the 
school district will fully own the 
array, but will have options to pur-
chase the equipment prior to that. 

Water
Water-efficient landscaping, includ-
ing native drought-tolerant plantings, 
help minimize water use. Pavement 
is minimized to increase on-site infil-
tration of snow and rainwater, reduc-
ing pollution from storm water runoff. 

The total impervious area of the 
site is about 50% of the total site 
area. Off-site regional detention and 
water quality facilities are provided 
northeast of the site. 

Additional water-saving features 
include low-flow restroom fixtures 

the electrical rooms and proposed 
PV locations, and mapped any 
grade-mounted arrays on a site plan. 

Designing the buildings to be 
solar ready proved to be a wise 
approach since the Denver Public 
Schools entered into a power pur-
chase agreement before construc-
tion was complete. Under this 
agreement, a third-party provider 
paid for and installed a 288 kW 
photovoltaic array on the Evie 
Garrett Dennis Campus. The utility, 
Xcel Energy, paid for the wiring and 

source, such as photovoltaic (PV) 
panels, could easily be added in the 
future without disrupting building 
operations. The team treated roofs 
as essential locations for future PV, 
designed electrical conduits between 

E V I E  G A R R E T T  D E N N I S

The campus is named for Evie Garrett 
Dennis. After working for years as a 
researcher for medical institutions, 
she taught mathematics in the Denver 
Public Schools and earned her Master’s 
and doctorate degrees in education. 

She worked in the Denver Public 
School administration starting in 1971, 
working her way to Superintendent of 
Denver Public Schools in 1990. She 
was Denver Public School’s first female 
and first African-American school super-
intendent. She retired in 1994.

Dennis was also heavily involved in 
amateur and professional athletics, start-
ing by supporting her daughter’s track 
team. She is one of the first women 
to reach the U.S. Olympic Executive 
Committee and the first to serve as vice 
president of the U.S. Olympic Committee. 
She has been a staunch advocate and 
spokesperson for Title IX, ensuring equal 
access to sports for young women.

Phase One of the Evie Garrett Dennis 
campus layout. The horizontal well 

field is located north of buildings 
below the baseball fields in  

the open green area.

Above, left Horizontal loop geoexchange 
well field piping during installation process. 
The well field includes 365 individual  
1,000 ft slinky coils.

Above, center View of livestock and 
mountains from DSST Intermediate 
Academy upper commons space. 

Above, right Restrooms incorporate low 
flow water fixtures, automated sensors for 
sinks, dual flush toilets and high speed, 
low energy use hand dryers.

© DLR GROUP
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BUILDING 1 
Student Union

2  

BUILDING 2 
Secondary Academy  
(DSST Charter School)

3  

BUILDING 3 
Intermediate Academy  
(DSST Charter School)

4 

 BUILDING 4 
Primary Academy  
(SOAR Charter School)
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the derating of the batt insulation 
is factored. 

Closed-cell spray foam insula-
tion blocks air and seals all joints, 
seams and window openings. Larger 
volume areas such as the gymna-
sium use a precast concrete system 
that includes continuous insulation 
(R-25) sandwiched between panels. 

The roof consists of a steel deck, 
white thermoplastic polyolefin 
(TPO) membrane and has a mini-
mum R-value of 30. Higher levels 
of roof insulation were modeled, but 
had poorer returns on investment 
compared to other strategies. 

Roof
Type Steel deck, insulation, white ther-
moplastic polyolefin (TPO) membrane
Overall R-value R-30

Walls
Type Stucco/insulated concrete sand-
wich wall system/tilt-up concrete
Overall R-value R-22–25 in all areas
Glazing percentage 21.3

Basement/Foundation
Basement walls 8 in. concrete,  
no insulation below ground; 2 in. rigid 
insulation on exterior basement walls 
from 4 ft down 

Windows 
Type Aluminum windows with double 
panel low-e glass
U-value 0.36
Solar Heat Gain Coefficient (SHGC) 0.31

Location
Latitude 39˚
Orientation East/west axis

B U I L D I N G  E N V E L O P E

B U I L D I N G  T E A M

Building Owner/Representative  
HC Development/Oakwood Homes

Architect DLR Group

General Contractor Saunders

Mechanical, Electrical Engineer;  
Energy Modeler MEG

Structural Engineer Martin/Martin, Inc.

Civil Engineer Engineering Partners, Inc.

Landscape Architect  
Gage Davis Associates

Commissioning Agent ECube

Top left The gymnasium in the Student 
Union is visible from many different 
areas, including the Hall of Champions. 
Downlighting in Hall of Champions area 
uses low energy LED fixtures. 

Below, top Lighting and ventilation compo-
nents are integrated with architectural ceil-
ings in multiple layers to create a vibrant and 
engaging space for learning in the Learning 
Resource Center in the Student Union.

Below, bottom Each of the two gymnasi-
ums features large tubular daylight devices 
(TDDs), seen as round cylinders on the left 
side in this image. Lighting in gymnasi-
ums includes high efficiency multi-lamp 
fluorescent fixtures with three steps of 
lighting control. A daylight harvesting light-
ing control system is designed to step-dim 
the gymnasium luminares in response to 
available daylight. Often the daylight contri-
bution from the TTDs is significant enough 
that the occupants switch off the electric 
lighting entirely.
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contains 365 individual 1,000 ft 
slinky coils. Pumping systems are 
centralized in the student union, 
and two-pipe heat pump water dis-
tribution piping is provided to each 
building. This approach allows the 
facilities team to perform mainte-
nance in a centralized location that 
doesn’t disrupt academic functions.

Energy recovery ventilators (ERVs) 
save energy by providing fresh air to 
spaces based on feedback from carbon 
dioxide and occupancy sensors. High 
efficiency two-stage water-to-water 
heat pumps provide space heating and 
cooling. The ERVs use direct/indirect 
evaporative cooling to precool outside 
air. This design reduces the cooling 
load on the heat pumps and geoex-
change field when in cooling mode.

Penthouses on each building con-
tain most of the heat pumps and 
ERVs. The school district strongly 
preferred the penthouse location 
over solutions that located heat 
pumps above ceilings or throughout 
the building in mechanical closets. 
The school district sent representa-
tives on tours of existing buildings 
that use different strategies and 
systems. Feedback from the host-
ing schools helped the district 

Daylight analysis led to a fairly 
modest window-to-wall ratio of 
21.3%. The windows are “tuned,” 
meaning the performance character-
istics of the glazing varies based on 
orientation (north windows are treated 
differently than east/south/west) and 
function (daylight versus vision).

Mechanical Elements. Strategies 
were selected to reduce energy 
consumption and minimize the cost 
of heating and cooling the campus. 
The EGD campus uses a multitude 
of energy-efficient HVAC strategies, 
including geoexchange heating and 
cooling, which uses the relatively 
constant temperature of the earth to 
heat and cool the building. 

The geoexchange heat pump 
system uses miles of sealed coiled 
piping (referred to as slinky loop) 
buried 12 ft under the EGD athletic 
fields. This horizontal loop field 

M O D E L E D  V S .  AC T U A L  E U I

The original energy model predicted an 
energy use intensity of 28 kBtu/ft2 · yr. The 
actual energy consumption over the first 
year was 33.4 kBtu/ft2 · yr, which is 11% 
higher than the predicted value. Differ-
ences in predicted and actual energy may 
be due to different schedules, plug loads, 
temperature setpoints or control issues.

Aligning the actual use with the pre-
dicted use is an ongoing effort and is 
critical to the actual achievement of net 
zero energy use.

PA R T N E R S H I P  S P E E D S 
C O N S T R U C T I O N

In developing plans for a bond election, 
Denver Public Schools (DPS), the largest 
school district in Colorado, recognized a 
need to increase the number of schools 
in the Green Valley Ranch (GVR) area of 
Denver. Located northeast of the met-
ropolitan center, Green Valley Ranch is 
home to a growing suburban community 
that had become underserved by the 
number of schools available. 

Working with community and City 
Council members, Denver Public Schools 
addressed these needs by teaming with 
the largest housing builder in the area, 
Oakwood Homes. This developer-led 
partnership was tasked with designing 
and constructing a new K – 12 campus 
that became known as the Evie Garrett 
Dennis (EGD) Campus. 

Because of this unusual partnership, 
the school district proceeded from 
a November 2008 bond election to 
opening the school in August 2010, a 
span of only 21 months from funding 
to completion. Construction lasted only 
14 months, and was facilitated by the 
developer using a design-build construc-
tion approach and the general contrac-
tor contracting the design team. 

Operating with a budget of $45 million, 
the project finished on time and under 
budget (due to lowered construction 
costs during the recession), allowing the 
district to build the Visa Academy. The 
campus was funded through a $454 mil-
lion bond, the largest school construc-
tion bond in Colorado history.

Above View of overall campus showing 
extensive photovoltaic array systems on the 
roof of the Student Union (Building 1). Also 
note roofs free of mechanical equipment 
and composed of roofing materials that 
minimize the heat island effect.

Above, right An educational element was 
created in the Student Union (Building 
1). A window reveals the wall insula-
tion system and a nearby panel provides 
an explanation.
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includes 30,000 ft2 of panels, was 
installed and began operating six 
months after the Phase One schools 
opened. To achieve net zero for the 
entire campus will require installing 
photovoltaic panels on the remain-
ing solar ready roofs and in desig-
nated locations on the site. 

Lighting
Lighting consists of both electric 
lighting and daylighting. High side-
light daylighting paired with daylight 
harvesting controls in both the class-
rooms and commons areas reduce 
lighting power consumption. In the 
main and auxiliary gymnasiums 
tubular daylighting devices are paired 
with daylight harvesting controls.

Dual-level lighting controls in the 
classrooms allow for less energy use 
when daylight is available. Each 
academy is positioned on an east-
west axis to follow the sun’s path, 
while the classroom windows harvest 
light on the north and south sides of 
each building. The multi-building 
campus allows for better daylighting 
and views for every classroom. 

Low-mercury lamps were used 
throughout campus, earning additional 
points towards the LEED certification.

facilities team develop preferences 
for the design.

High-efficiency gas water heat-
ers serve domestic water heating 
needs. While the designers used 
water-to-water heat pumps to gener-
ate domestic hot water on previous 
projects, the arrangement of the 
campus forced a more decentralized 
approach to domestic hot water heat-
ing. Modeling revealed a poor return 
on investment for the heat pump 
domestic water heating strategy due 
to higher than normal capital costs. 

Renewables. The student union 
building photovoltaic array gener-
ates enough renewable energy to off-
set two of the buildings on the EGD 
campus. The 288 kW array, which 

H A N D S - O N  E D U C AT I O N

Designing school buildings that func-
tion as a teaching tools is a key com-
ponent in inspiring students to value 
sustainability. Simple design elements 
allow students to view the components 
of the buildings’ energy systems. 

Wall cutaways show piping and insu-
lation normally concealed behind the 
walls. Informational signage on the 
campus identifies the high performance 
building components. Plaques describe 
the impact of native landscaping and 
material choices.

The EGD campus holds a Sustainability 
Week every semester (three annually) 
involving school competitions based upon 
energy use for each building. Teachers 
integrate the fact plaques into their cur-
riculums, addressing the high performing 
building concepts. 

Above Informative displays are included 
throughout each of the buildings, such as 
this panel detailing the integration of day-
light into the teaching spaces.

Top left To create a dynamic learning expe-
rience, multiple elements are designed to 
work in concert with each other. This view 
from a study area of the Student Union 
(Building 1) combines a rocket model, view 
glazing to Colorado blue skies and views to 
the gymnasium below.

Bottom left Hands-on teaching walls 
throughout the campus allow students to 
learn more about the design elements of 
their schools.

Airtightness testing of homes has  
been around for more than 20 years. 
Various energy programs and 
fluctuating energy bills have provided 
homeowners an incentive to improve 
the airtightness of their homes. Energy 
tax credits can also be received by the 
homeowner but only if the house 
airtightness has been verified that it is 
less leaky after remodeling than before.

Efforts to make commercial 
buildings more energy efficient in the 
US has only recently been incorporated 
into various “green” initiatives. Tests of 
commercial buildings show that they 
tend to be more leaky than the average 
house, based on air leakage per square 
foot of surface area. That means that 
commercial buildings are less energy 
efficient than the average house.

To measure the actual airtightness 
of a large building means more air is 
needed to maintain a reasonable test 
pressure. The Energy Conservatory, a 
leader in airtightness testing, has kits 
available to directly measure more than 
18,000 cubic feet per minute of air
leakage. Multiple kits and fans can 
be used simultaneously to generate 

more air for accurate and reliable 
measurements of air leakage for testing 
before and after retrofitting.

For more information on multi-fan 
systems, contact:
The Energy Conservatory
612-827-1117 or visit our website at 
www.energyconservatory.com

Where’s the Leak?
What’s the best way to: measure the
airtightness level of building envelopes; diagnose 
and demonstrate air leakage problems; estimate 

Minneapolis 
Blower Door™

the best designed and supported airtightness 
Minneapolis 

Blower Door

FEATURES:
 Precision Engineered, Calibrated Fan

 Accurate, Powerful 2 Channel Digital  

  Pressure and Flow Gauge

 Lightweight, Durable Aluminum Door
  Frame and Fabric Panel

Download product pdfs at

      www.energyconservatory.com
Contact us at

     612.827.1117

Diagnostic Tools to Measure Building Performance

The Minneapolis Blower Door

Airtightness Testing
Not Just for Homes Anymore

HPB.hotims.com/37998-11
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This process identified several items 
that had not been functioning as effi-
ciently as intended, even after build-
ing commissioning was completed. 

Some of the corrective measures 
taken include rebalancing several 
heat pumps to resolve ventilation 
issues and recalibrating occupancy 
sensors. The design and M&V team 
have found some issues with lighting 
controls, which are being adjusted to 
reduce energy use further. 

This measurement and verifica-
tion process was provided as part 
of an Xcel Energy rebate program 
that ultimately resulted in a $51,363 
payment to the school district for the 
implementation of 55 noted and ver-
ified energy conservation strategies. 

Conclusion
The Evie Garrett Dennis Campus 
is the first project built by Denver 
Public Schools that takes mea-
sures toward achieving net zero 
energy. It is somewhat unusual that 
the solar-ready infrastructure was 
actually used in the first year of 
building operation. 

This concept requires more plan-
ning during the design process, but 
can significantly increase the feasi-
bility of installing renewable energy 
at a later date. This will allow build-
ing owners to more affordably install 
renewable energy technologies as 
funds become available. •

Recyclables are collected and 
stored throughout the campus, reduc-
ing the waste stream. During con-
struction, waste that could be reused 
was diverted for use in future projects.

Measurement and Verification
Representatives of the local gas and 
electric utility, Xcel Energy, com-
pleted measurement and verification. 

Materials
The project uses many locally 
sourced, recycled content and low-
emitting materials. A few of the major 
examples include concrete, masonry, 
metal framing, steel, structural mem-
bers, glazing, gypsum board, and a 
majority of interior finishes, such 
as ceiling tiles, carpet, ceramic tile, 
cork, fabrics and furniture. 

A B O U T  T H E  A U T H O R S

Laura Barrett, LEED AP, is a sustainable 
analyst for M.E. GROUP in Denver. 

Pete Jefferson, Associate Member 
ASHRAE, High-Performance Design 
Professional (HPDP), is a mechanical 
engineer and the managing principal of 
M.E. GROUP’s Denver office. 

L E S S O N S  L E A R N E D

Specify performance values for daylighting 
systems and carefully commission them. In 
this project, lighting controls required more 
substantial commissioning efforts post 
occupancy than any other system. While 
specifications for lighting controls in tradi-
tional control systems designate function, 
performance values must also be specified 
for daylight harvesting control systems. 

Specific, targeted foot-candle levels, turn-
on points, turn-off points, and measurement 
reference locations must all be commu-
nicated to the contractor and/or commis-
sioning agent. However, because different 
lighting control products have different 
capabilities, it can be difficult to write an 
open specification for a lighting control sys-
tem that functions in a particular way but 
does not exclude too many products.

At the EGD campus, building commons 
were designed with a tri-level lighting sys-
tem (six-lamp, fluorescent high bay) that 
step dims depending on the daylight level 
measured by a daylight sensor. However, 
the originally installed hardware did not 
have the capability to step dim the lights 
back up as the sun went down. 

The lighting control manufacturer, electri-
cal contractor and architectural/engineering  

team spent extra hours during commis-
sioning to develop a work-around involving 
a custom logic board for the lighting con-
trol system. Had the expectations of the 
lighting control system been more explic-
itly defined, this may have been avoided.

Build in some safety factor with ventilation 
requirements. In this case, the normally 
accepted tolerance for testing and balancing 
meant some areas were originally balanced 
below the requirements of ASHRAE Standard 
62.1-2007. Rebalancing was required to 
bring all areas into compliance. Ventilation 
schedules need to include a safety factor 
if the specifications allow the contractor a 
range of acceptable balance amounts. 

Networked lighting systems offer advan-
tages. Traditional relay panel-based lighting 
control systems can be somewhat difficult 
to configure as performance characteris-
tics become more and more complex (day-
light harvesting, occupancy sensor con-
trols, manual overrides, multi-level switch-
ing, scheduled operation, etc). Networked 
lighting control systems seem to offer 
greater flexibility in the face of these new 
performance expectations.

L E S S O N S  L E A R N E D  F R O M  D E N V E R  P U B L I C  S C H O O L S

Bring the building engineer on staff before 
mechanicals are complete so the engineer 
can learn how to operate the system

Bring the campus manager on staff at 
least six months before the grand opening

The low-VOC sealant on the gym floor 
is flaking. The gym floor will have to be 
sanded down and refinished with a better 
product this summer. While this product 
did not perform well, low-VOC sealants offer 
benefits to building users. Careful research 

and consideration is needed to select the 
best product for a specific application. 

Lamps for interactive whiteboards should 
be selected based on potential natural 
light levels. In this project, the light gather-
ing classroom windows and design can 
make it difficult to view the interactive 
whiteboards. During specific times of 
the year, the natural light washes out the 
boards. A brighter lamp should have been 
selected to prevent this from happening.
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