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especially since Denver typically 
experiences 300-plus days of sun-
shine each year. (The site also offers 
views of the nearby foothills and 
mountains and downtown Denver, 
a major selling point in the highly 
competitive field of commercial real 
estate.)

Pilot Project
The story of Golden Hills’s achieve-
ments begins with a partnership 
between private industry and what 
was then a fledgling government 
laboratory located at the edge of 
the Rocky Mountain foothills. The 
U.S. Department of Energy’s Solar 
Energy Research Institute (SERI) 
(now the National Renewable 
Energy Laboratory or NREL) initi-
ated a program in 1980 designed to 
assist developers and owner/archi-
tect teams in developing energy-
conscious designs for commercial 
buildings, especially multitenant or 
speculative office buildings. 

Knowing that most developers 
would only invest in energy-efficient 
buildings if the construction costs 
were comparable to conventionally 
designed buildings, SERI encour-
aged its partners to incorporate 
simple, low-cost features into their 
building designs. SERI person-
nel knew designers of commercial 
buildings could harvest plenty of 
low-hanging fruit to improve energy 
efficiency with negligible additional 
costs; now, they had to apply and 
validate their theories on a real full-
scale commercial complex.

The Golden Hill Office Center, 
located a few miles down the road 
from SERI’s campus, was selected 
as one of SERI’s pilot projects. 
The facility’s initial design was 
completed in April 1981 during 
a five-day charrette attended by a 
multidisciplinary team of developer 
representatives, architects, engi-
neers, energy consultants, and SERI 
personnel. From these planning ses-
sions, Golden Hill’s structure took 
shape as a three-building complex 
with two five-story glass atriums con-
necting the buildings. 

Golden Hill’s construction costs 
ended up being approximately 4% 
higher than the costs for a conven-
tionally designed office building.  
The facility’s developers were able 
to make up the slight difference in 
construction costs through a favor-
able financing arrangement secured 
through the City of Lakewood.

Climatic Design
Golden Hill Office Center is located 
on top of a hill, an ideal location to 
use sunlight for various high per-
formance building applications, 

G O L D E N  H I L L  O F F I C E  C E N T E RC 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 Golden Hill Office Center

Location Lakewood, Colo. (8 miles 
west of Denver)

Owner Propp Realty Management 

Principal Use Commercial Office 
 Includes Café

Employees/Occupants 732 

Occupancy 96% 

Gross Square Footage 209,000  
 Conditioned Space 204,000 

Distinctions/Awards 
LEED-EB Silver Certification, 2008

99 ENERGY STAR Rating, 2010

ASHRAE, International Energy Awards, 
First Place in New Commercial, 
Institutional, or Public Assembly 
Buildings (1989)

When Built 1988
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Opposite This image shows the curvature 
of the complex looking from the west to the 
east. This siting makes the best use of the 
sun’s angle to bring abundant amounts of 
natural daylight into the facility. 

Right Golden Hill Office Center (from the 
north, looking south) is a three-building 
complex with two five-story glass atriums 
connecting the buildings. The facility is 
sited on top of a hill in an east/west ori-
entation with the individual buildings in a 
slightly curved arrangement. Siting a facil-
ity in such an orientation minimizes east/
west window glazing and facilitates natural 
daylight penetration through the plentiful 
north-south window glazing.

LASTING
PERFORMANCE
The Golden Hill Office Center received a 99 ENERGY STAR rating in 2010, 

placing it in the top 2% of all U.S. buildings. This achievement is noteworthy 

because the building was built in 1983.  How can a nearly 30-year-old facility 

achieve such high levels of energy efficiency when it did not have access to 

21st-century technologies at the time that it was built?  Designed in response 

to the second energy crisis of the late 1970s, Golden Hill used low-cost 

energy-saving strategies and natural resources to deliver lasting performance.

B Y  M I K E  K A M E N

This article was published in High Performing Buildings, Fall 2011. Copyright 2011 American Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc. Posted at www.hpbmagazine.org. This article may not be copied and/or distributed electronically or in paper form without permission of ASHRAE.  For more 
information about High Performing Buildings, visit www.hpbmagazine.org.
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 The design team pursued low-
cost, high-impact design strategies. 
Golden Hill’s east/west orientation 
minimizes east/west window glazing 
and facilitates natural daylight pen-
etration through the plentiful north/
south window glazing. 

orientation or work to control solar 
gains during the summer. 

For such facilities, uncomfortable 
levels of compensatory airflow to the 
exterior zones would be required to 
deliver sufficient levels of cooling. 
Golden Hill’s designers countered 
these potential obstacles with site 
orientation and architectural fea-
tures, such as overhangs over the 
south glazed areas and minimal 
amounts of east/west window glaz-
ing, helped counter the potential 
obstacles for evaporative cooling. 
The energy modeling predicted 
energy use for the evaporative cool-
ing (among other systems), but it 
couldn’t determine if the system 
would be viable in terms of occu-
pancy comfort. 

Since Denver has a heating-dom-
inant climate, the southern glazing 
allows for more natural light and heat 
to enter the facility during the winter 
when the sun is lower in the horizon; 
this decreases the amount of electri-
cal lighting and mechanical heating 
required. Overhangs over the south 
glazed areas reduce the intense natu-
ral light and heat entering the facility 
during the summer months, reducing 
glare to occupants and decreasing 
the amount of mechanical cooling 
required. 

Golden Hill’s two glass-enclosed 
atriums deliver light to interior 
spaces and harvest solar-generated 
heat during the winter months. A 
four-panel solar hot water system 
preheats domestic hot water and pro-
vides 30% in annual energy savings 
over a conventional gas-fired water 
heater.

Evaporative Cooling
Golden Hill’s designers took advan-
tage of another feature of Denver’s 
dry climate and selected an indi-
rect/direct evaporative cooling 
system. Application of evaporative 
cooling would not typically be fea-
sible for office buildings that did not 
site their structures in an east/west 

Annual Water Use  
Approximately 4.25 million gallons/year 
   Building Water Use Approximately  

2 million gallons/year 
Landscape Water Use Approximately 
2.25 million gallons/year

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

Annual Energy Use Intensity (Site)  
73.3 kBtu/ft2 
 Natural Gas 39.4 kBtu/ft2 
 Electricity 33.2 kBtu/ft2 
 Energy 0.73 kBtu/ft2

Annual Source Energy 153 kBtu/ft2

Annual Energy Cost Index (ECI) $1.12/ft2

Annual Net Energy Use Intensity  
72.3 kBtu/ft2

ENERGY STAR Rating 99

Heating Degree Hours 6,033  
(base 65°F May 2010–April 2011)

Cooling Degree Hours 992  
(base 65°F May 2010–April 2011)

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

Below left This conference room in a 
second-floor office suite (west building) is 
adjacent to one of the two atriums. Golden 
Hill’s two glass-enclosed atriums deliver 
light to interior spaces and harvest solar-
generated heat during the winter months, 
reducing energy consumption.

Below right The open layout in this second-
floor office suite of the west building allows 
natural light to fill the space. The dominant 
windows (right) face north. Natural daylight 
replaces or supplements electrical lighting 
for many interior spaces throughout the 
year.

 

Visit www.ashrae.org/certification to learn more.

BE ASHRAE CERTIFIED

 An ASHRAE Certification is a 

      Reliable Asset

You need a competitive edge. ASHRAE, the standard setter for sustainable  
performance and system design and operation, can help you demonstrate  
your specialized understanding of HVAC&R design and technology.
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heating system to complement the 
proposed air-conditioning system. 
Although the building structure was 
strategically designed to harvest 

humidity during Denver’s dry winter 
months using standard evaporative 
cooling equipment.

Some project team members were 
concerned that an evaporative-
only cooling approach would not 
sufficiently provide the neces-
sary cooling on hot, humid sum-
mer days. Pressure mounted to 
install chiller backup to the pri-
mary evaporative cooling system. 
However, adding chiller backup 
would have increased capital costs 
substantially, which would have 
undermined one of the project’s 
core goals of delivering a high per-
formance facility that would be cost 
competitive with conventionally 
designed office buildings. 

Beyond the initial capital costs, 
the back-up chillers would require 
regular maintenance and eventual 
replacement. Although a space was 
allocated in each building pent-
house for chiller backup, no chillers 
have been installed. 

Hydronic Heating
The project’s mechanical engineers 
also sought to develop an efficient 

A conventionally designed office 
building with a similar usage profile 
to Golden Hill would typically use 
a centrifugal chiller-based cooling 
system. However, this system was 
energy modeled and rejected, as it 
would expend 10 times the energy 
of the evaporative cooling system on 
an annual basis. 

Since the first cost of the planned 
evaporative cooling system was 
comparable to a chiller-based 
system (assuming no mechanical 
refrigeration backup), initial cost 
outlays were not affected. In addi-
tion, the use of evaporative cooling 
in lieu of a chiller-based system 
levels the demand from the local 
power utility and eliminates costly 
peaking charges. Evaporative cool-
ing also improves comfort levels 
for occupants through its use of 
100% outdoor air and by adding 

Above Overhangs over the south glazed 
areas reduce the amount of intense natu-
ral light and heat entering the facility dur-
ing the summer months, reducing glare to 
occupants and decreasing the amount of 
mechanical cooling required.

Right A hanging mobile/sculpture decorates 
the north side of the glass-enclosed atrium 
that connects the east and middle buildings.

Water Conservation 
Low-flow indoor plumbing fixtures 

1.28 gpf water closets

0.5 gpm lavatory faucets

1.8 gpm showers

Recycled materials 
All new carpet contains 75% post-
consumer recycled products

More than 50% of all construction 
waste is diverted from the landfill

Daylighting
More than 90% of the office and confer-
ence spaces have views to the exterior

Individual controls
More than 90% of the individual  
offices and workstations have individual 
lighting controls

Landscaping
Drought-resistant vegetation and gravel 
replaced grass and other high-water-use 
vegetation in 2008 and 2009 

Other major sustainable features
More than 75% of ongoing consumables, 
including paper, glass, plastics, card-
board, paperboard, metals, batteries and 
fluorescent light bulbs, are recycled

KEY SUSTAINABLE FEATURES
Enhancing Performance
The average annual energy con-
sumption for office space in Denver 
at the time Golden Hill was con-
structed was approximately 75 
kBtu/ft2 per year and the facility 
initially consumed 41 kBtu/ft2 per 
year. The energy consumption of 
practically every office building has 
increased dramatically in subse-
quent years due to the plug loads 
and increased cooling requirements 
resulting from the growing quanti-
ties of information technology sys-
tems housed within their confines. 

Golden Hill’s tenant occupancy 
rate has also ballooned in recent 
years to an occupancy of 97% today, 
which has created further demands 
on the HVAC system and increased 
plug loads throughout the complex. 
The original evaporative cooling 
equipment was sized slightly larger 
than what was needed at the time, 
so the system has had the capacity 

Two-motor fan drives (each motor 
has a different speed/horsepower), 
variable-inlet fan vanes and keeping 
the fans off during unoccupied hours 
helped reduce fan energy used for 
cooling and ventilation air distribu-
tion. (Variable-frequency drives were 
not specified since they were a new 
technology at the time, and were 
more unreliable and expensive than 
the two-motor drives.) 

Use of cross-ventilation in the 
parking garage located below 
Golden Hill helps further reduce 
the facility’s fan energy use. This 
“open air” system, which stra-
tegically placed openings to the 
outdoors between the structural ele-
ments of the parking garage’s exte-
rior walls and ceiling, eliminated 
the need for any mechanical (i.e., 
fan-powered) ventilation.

passive solar energy and the con-
crete floors help retain heat during 
the winter, a supplemental heating 
system would be required to meet 
full building heating requirements 
on the colder days and on the days 
with extensive cloud cover. 

The building team selected a perim-
eter hydronic heating system using a 
hybrid system of three atmospheric 
boilers and three 99% efficient con-
densing boilers (one hybrid system for 
each building in the complex) based 
on initial cost, operating efficien-
cies, and level of occupant comfort 
offered. Further enhancing heating 
efficiency is the use of the facility’s 
smoke removal system to destratify 
and redistribute heat accumulating at 
the higher levels of the five-story glass 
atriums.

The rooftop penthouses contain the evapo-
rative cooling system equipment. Each 
building in the complex uses a three-stage 
direct evaporative cooling system; filters can 
be observed on the left side of the image. 
(Golden Hill also uses indirect evaporative 
cooling.) Outside air dampers (right side of 
the image) maintain a minimum amount of 
outside air quantities during occupied hours 
and/or bring in cool outside air via the HVAC 
system’s economizer (free cooling) mode. 

ENERGY  USE  MAY  2010  –  MARCH 2011
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A conference advancing 
the industry’s efforts to 
change the energy-use  
aspects of the built envi-
ronment

Building upon its 2009 Net-Zero 
Energy  
Buildings Conference, this sec-
ond ASHRAE  

presents

www.ashrae.org/HPBConference 

March 12-13, 2012
San Diego, California 

Building upon its 2009 Net-Zero Energy Buildings  
Conference, this second ASHRAE conference  
presents what works when tackling major  
improvements in energy efficiency, renewable  
applications, and operating practices. 

This conference is a “must-attend” event for building 
design professionals, building owner/managers,  
building operating staff and government officials.  
The conference features a Technical Applications 
Track and a Policy Track addressing:

•  Existing and new construction  
non-residential buildings

•   Application results
•   Energy audits
•   Commissioning
•   Benchmarking of utility consumption
• Economics, design and construction
• Energy efficiency strategies 
 

•   Energy efficient IEQ strategies and technologies
• Poster Presentations
• Case Studies 

The conference will be approved for PDHs,  
AIA LUs and LEED AP credits.

Attendance is limited to 300! 
Registration Fees: 
$550 ASHRAE, USGBC and AIA members.  
$650 Non Member

For more information go to:  
www.ashrae.org/HPBConference.

Attend this conference to get current  
energy saving practices; network and 
share best practices; and establish an  
action plan to substantially improve  
energy efficiency in buildings.

A Conference  
Advancing the  
Industry’s Efforts to  
Change the Energy-Use  
Aspects of the Built Environment

HPB Conference Ad_Final_Tony.indd   1 8/15/2011   3:49:59 PM

HPB.hotims.com/37996-3

net positive effect on the facility’s 
yearly HVAC energy consumption. 

Golden Hill’s current owner has 
continued enhancing the building’s 
energy performance. For exam-
ple, fanless cooling towers were 

have reduced the facility’s heating 
load during the winter months and 
increased its cooling load during the 
summer. Since Denver is located 
in a heating-dominant climate, 
the increased heat produced had a 

to handle increasing loads over the 
years. 

As a result of the increased energy 
demand, Golden Hill’s average 
annual energy consumption has 
increased to 73 kBtu/ft2 per year. 
However, the average annual energy 
consumption for an office building 
with similar usage as Golden Hill is 
194 kBtu/ft2 per year. 

Several factors explain Golden 
Hill’s ability to outpace other 
buildings on matters relating to 
energy efficiency. Heat-generating 
information technology systems 

Roof
Type Ballasted ethylene propylene 
diene monomer (EPDM)
Overall R-value R-20
Reflectivity 0.3

Walls
Type Steel frame, metal skin, fiberglass 
batt insulation, gypsum board drywall
Overall R-value R-13 for three main 
buildings; R-19 for walls in atrium
Glazing percentage 31% 

Basement/Foundation
Ceiling of parking garage below building 
R-value R-19
Parking garage wall insulation R-value  
The garage is an “open air” system

Location
Latitude 39.75
Orientation East/west

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

The rooftop of each building includes a 
mechanical penthouse (left), cooling tower 
for the indirect evaporative cooling system, 
and 10 kW photovoltaic array. (Golden Hill 
also uses direct evaporative cooling.) In 
2004, fanless cooling towers were replaced 
with conventional type cooling towers with 
a VFD on each cooling tower fan, reduc-
ing energy consumption. Plans are in the 
works to revise the cooling towers’ pumps 
and piping to decrease piping friction and 
eliminate the need for a secondary cooling 
tower pump. 

PV  ELECTR IC ITY  GENERAT ION  (MWH)
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replaced with conventional type 
cooling towers with a variable fre-
quency drive (VFD) on each cooling 
tower fan in 2004. 

A conventional type cooling tower 
is more efficient than a fanless cool-
ing tower, which requires a good deal 
of pumping pressure to evaporate the 
cooling tower water. Although a con-
ventional type cooling tower requires 
additional fan energy to evaporate 
the cooling tower water, this energy 
is considerably less than the extra 
pumping energy required with a fan-
less cooling tower. 

To reduce water use, the owner 
has installed low-flow plumbing 
fixtures and a zero-discharge cool-
ing tower treatment system, which 
is expected to save approximately 

As part of the LEED-EB effort, 
Golden Hill’s mechanical systems 
were recommissioned to fine-tune 
performance. HVAC systems were 
returned to their original func-
tionality, and several improve-
ments were made including opti-
mizing run schedules, adjusting 
outside air quantities to proper 
amounts, and installing variable 

362,000 gallons of tower blowdown 
water per year.

The pneumatic control system 
is original to the building. Over 
time, the penthouse equipment was 
converted to direct digital control 
(DDC), but the space controls have 
remained pneumatic. Plans call for 
replacing the original pneumatic 
controls with DDC, to upgrade the 
penthouse controls to the new DDC 
system and to implement an energy 
management system to accom-
modate advanced HVAC control 
strategies and precisely monitor 
the system.

Golden Hill’s owner pursued 
LEED for Existing Buildings 
(LEED-EB) certification in 2008 to 
improve the facility’s existing perfor-
mance and to set a prescribed stan-
dard for sustainable operations and 
maintenance, and future renovations. 

Building Team  
(for original building design)

Building Owner/Representative  
Holladay Corporation 

Architect Sam Jones, LeRoy Troyer; 
LeRoy Troyer and Associates

General Contractor PCL

Mechanical Engineer Rick Osbaugh, 
P.E., LEED AP, The RMH Group; Tom 
Moore, P.E., LEED AP, The RMH Group

Electrical Engineer Carol White, The 
RMH Group

Energy Modeler Princeton Energy Group

Lighting Design Carol White, The RMH 
Group

Sustainable Design Consultant Solar 
Energy Research Institute (SERI)

Building Team  
(for recent updates only)

Building Owner/Representative  
Daryll Propp, Propp Realty

General Contractor Sand Construction 
(for tenant finish work)

Mechanical Engineer Rick Osbaugh, 
P.E., LEED AP, The RMH Group

Electrical Engineer Mike Watkins, P.E., 
LEED AP, The RMH Group

Energy Modeler Jessie Jones, LEED AP 
O+M, The RMH Group

Environmental Consultant Dave Stuart, 
Stuart Environmental

Lighting Design Mark Rudiger, IESNA, 
LEED AP, The RMH Group

LEED Consultant Jessie Jones, LEED 
AP O+M, The RMH Group

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

Native, low-water-use plants comprise 
the majority of the landscaped vegeta-
tion in front of the facility. These plants 
and gravel replaced grass, bushes and 
flowers, which require more irrigation.

for many years since the upfront 
costs were prohibitive. The cost 
equation changed at the time of 
Golden Hill’s LEED-EB certification 
efforts due to rebates offered by the 
local utility company and govern-
ment tax credits. 

With these incentives, Golden 
Hill’s owner installed three roof-
mounted 10 kW photovoltaic arrays 
at a 64% reduction in capital 
cost. From installation in January 
2008 through Aug. 24, 2011, the 
three photovoltaic arrays have 

days a week. The recommissioning 
reconfigured the occupied and set-
back modes to activate at 6 a.m. and 
7 p.m., respectively, during the work 
week. On the weekends the facility is 
in setback mode. Golden Hill earned 
LEED-EB Silver certification in 2009.

Reconsidering PV
While passive solar heating and 
solar hot water systems were 
integrated into Golden Hill’s 
original design, photovoltaic panels 
remained on the facility’s wish list 

frequency drives with premium-
efficiency motors on the main 
fans for two of the buildings.  
(The VFD/motors on the third 
building main fans were replaced 
years before when the original 
equipment needed to be replaced 
for maintenance reasons.)

Prior to the recommissioning, the 
occupied mode for the facility’s 
heating and cooling systems would 
activate at 3 a.m. and not return to 
setback mode until midnight; this 
control scheme was in effect seven 

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

Early collaboration by a multidisciplinary 
team of owner representatives, architects, 
engineers, specialty consultants, and other 
vested parties is key to understanding 
project priorities and interactions among 
various buildings systems. For example, 
the siting and orientation of a building by 
the architect directly affects mechanical 
and lighting systems with respect to solar 
gain and levels of natural daylight entering 
building spaces. 

Foster a creative environment for the entire 
design team to explore unconventional 
ideas. The developer’s original vision for 
Golden Hill involved conventional building 
shaping and orientation primarily because 
that was how a typical speculative office 
building was designed to keep construction 
costs in line. 

Partner with a third party institution that 
can offer high-level technical consulting to 
implement leading-edge technologies. For 
Golden Hill’s original design, SERI provided 
guidance and coordination services that 
helped deliver a high-quality, innovative 
design. SERI personnel were sensitive to 
the developer’s financial constraints and 
never insisted on implementing any par-
ticular technologies. SERI also brought an 
energy modeler on board. 

Understand that the siting/orientation of 
a building will have impacts that can never 
be undone. Golden Hill was sited on top of 
a hill and laid out in an east/west orienta-
tion, which enabled the facility’s designers 
to harness the potential of the sun. 

A green/sustainable building does not have 
to be substantially more expensive. By being 
creative and open to new ideas, Golden 
Hill’s designers evaluated ideas that, on 
the surface, may have appeared to be cost 
prohibitive. An example was the evaporative 
cooling system, which became cost feasible 
by not installing chilled water backup.

Investigate potential rebates, tax credits, 
and other incentives from third-party insti-
tutions when trying to improve the energy 
efficiency of your building. A technology that 
may be too costly may become affordable 
by tapping into such cost-saving opportuni-
ties. This proved to be the case with Golden 
Hill’s addition of roof-mounted photovoltaic 
arrays, reflective roof enhancements, and air 
fan variable frequency drives with premium-
efficiency motors. 

Sustainable/green buildings not only reduce 
costs in terms of energy and water use, they 
provide more comfortable, inviting spaces 
for building occupants and increase market-
ability. Golden Hill’s occupancy rate in mid-
2011 was at 97% even in a down economy. 
While a number of factors may be contrib-
uting to this figure, the building owner, in 
recent years, has been emphasizing the 
facility’s sustainable design features to pro-
spective and existing tenants in marketing 
literature and signage. 

Fanless cooling towers (located on the 
roof) were specified with the original build-
ing design since the design team was 
concerned a conventional type cooling 
tower might create vibrations and disturb 
fifth-floor occupants. A fanless cooling tower 

is less efficient than a conventional type 
cooling tower since more pumping pressure 
is required to evaporate the cooling tower 
water. With a fanless cooling tower, part load 
operation is also more difficult to accom-
plish. However, when these cooling towers 
were replaced with towers utilizing fans in 
2004, resulting vibrations were not realized.

If the building had higher ceilings, more space 
could have been allocated to larger overhead 
ductwork, which would have reduced horse-
power to move air through the spaces. In 
addition, higher ceilings would have allowed 
more daylight glass, allowing deeper penetra-
tion of natural light into the building spaces. 
However, given the city-mandated 60 ft build-
ing height limit, Golden Hill’s developers would 
have had to set the building deeper in the hill 
or eliminate a floor to allow for higher ceilings. 
These options were not considered for finan-
cial and logistical reasons, respectively.

Golden Hill’s engineers designed a three-
stage direct evaporative cooling system, 
primarily for the increased control compared 
to a one-stage system. The overall cooling 
system was comprised of an indirect/direct 
evaporative system; this “lesson learned” 
only relates to the direct component of that 
overall system. Although a three-stage sys-
tem provides a marginal increase in control 
compared to a one-stage system with bypass 
control, it presents additional complications 
related to operations and maintenance. (The 
three-stage direct evaporative cooling system 
uses a series of three 4 in.-thick direct evap-
orative media sections compared to a series 
of one 12 in.-thick direct evaporative media 
sections used by a one-stage system.)
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Golden Hill continues its quest 
to improve energy efficiency. Plans 
include installing higher efficiency 
boilers, replacing the original pneu-
matic controls with direct digital 
controls, and implementing an energy 
management system. 

Another energy-saving solution 
in the works involves revising the 
cooling towers’ pumps and pip-
ing to decrease piping friction and 
eliminate the need for a secondary 
cooling tower pump. This strategy is 
anticipated to reduce pump energy 
by approximately 75%. •

generated 153,863 kWh of electric-
ity — enough energy to power 3,071 
homes for one day. Internet users can 
observe current and historical perfor-
mance data of the photovoltaic arrays 
at http://tinyurl.com/GoldenHillPV.

Other recent energy-efficiency 
upgrades to Golden Hill include 
a new elastomeric reflective roof 
enhancement to seal and cool the 
roof, new high-efficiency T5 lighting 
with occupancy and daylight sen-
sors in a number of tenant suites. 
Bringing things full circle, NREL 
now occupies several tenant suites 
in Golden Hill, and the presence 
of such a high-profile green energy 
institution in the complex has fur-
ther raised energy consciousness 
throughout Golden Hill.

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

Mike Kamen, LEED AP, is a technical writer 
with The RMH Group in Lakewood, Colo.

Top Since installation in 2008, the three 
photovoltaic arrays on this building and the 
other two buildings have generated 153,863 
kWh of electricity (as of Aug. 24, 2011).

Above This four-panel solar hot water sys-
tem preheats domestic hot water and pro-
vides a 30% annual energy reduction over 
a conventional gas-fired water heater.

HPB.hotims.com/37996-9

T
he concern I would 
express is over the lack 
of wall thermal insula-
tion. These buildings 

are in heating dominated climates. 
With solid masonry walls that have 
an R-value around 3 (Christman, 
R-3.53), a large portion of heating/
cooling energy will be devoted to 
meeting wall thermal loss for many, 
many years. The uninsulated walls 
may also be a comfort issue, though 
Cannon cleverly pulls the work 
spaces away from the walls on can-
tilever floors. It is fascinating to see 
how the actual energy use tracks the 
actual heating degree days for the 
Cannon office, a clear indication of 
exterior load domination. 

Both buildings have historic sig-
nificance, and the renovation has 
been done with great sensitivity. 
It is deeply discouraging to read 
the statement on the Christman 
Building, “The preservation stan-
dards did not allow insulation to be 
added to the walls.” So the thermal 
crippling of the building is not 
due to any action of the owner or 
architect but is a function of the 
preservation standards. The Cannon 
Design interior wall surfaces are left 
exposed, likely for aesthetic as well 
as preservation reasons. 

Buildings renovated within 
historic preservation guidelines 

contain much that is non-historic: 
HVAC systems, plumbing and 
electrical systems, partitioning, 
etc. In the case of the Christman 
Building, the inside walls have 
been re-finished with plaster. The 
incorporation of these contemporary 
systems revitalizes the structures 
to meet the needs of today’s society. 
To not include thermal improve-
ments means that these buildings 
do not truly meet contemporary 
performance needs, even though 
we now have technologies to effec-
tively insulate masonry structures, 
most notably closed cell spray-foam 
systems easily concealed behind 
wall finishes. 

What these circumstances sug-
gest is, perhaps, the development of 
a new class of “Historic Renovated 
Structures” that preserve the exterior 
of a building but allow good thermal 
upgrading in walls, roof, and win-
dows along with the full range of sys-
tems renewal. In many cases this can 
also be compatible with the restora-
tion of historic interior spaces. 

Historic buildings are a valuable 
component of our built environ-
ment. When renovated for con-
temporary use they must meet the 
needs for thermal efficiency as well 
as all others. 

John K. Holton, FAIA/P.E.

Response From Author
As with most projects, there is a fixed 
budget. The Christman Building 
project was also a development 
project further reducing the funding 
available. We agree that optimally 
the exterior wall should have been 
insulated but in this case it was just 
not an affordable option. Comfort 
conditions are maintained with 
perimeter radiation and an UFAD 
system. Energy efficiency is achieved 
by the wide variety of technologies 
installed, as described in the article, 
and by careful, continuous attention 
to fine-tuning building operation to 
occupancy and climatic conditions.

Gavin Gardi, Sustainable Programs Manager,
The Christman Company

L E T T E R S

Insulating Historic Structures

To comment on all HPB articles,  
visit http://hpbmagazine.org.  
To comment on The Christman Building  
and the Cannon Design Office articles,  
go to http://tinyurl.com/christmanbldg  
or http://tinyurl.com/pwrhouse. 

Top The Christman Building in Lansing, Mich.

Above Cannon Design Office in St. Louis.

The Summer 2011 issue of High Performing Buildings has articles 

on two handsome renovation projects: The Christman Building  

in Lansing, Mich., and the Cannon Design Office in St. Louis.  

The projects were clearly designed with considerable care, and 

the results are very attractive new commercial facilities. 


