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The initial schematic model was 
used to analyze various design 
decisions and systems to maximize 
energy efficiency. The model was 
modified at construction document 
completion to ensure the final pro-
posed design met or exceeded the 
project’s LEED energy goals of 30%. 

The last model revision was an 
update with actual post-construction 
information for use in a 12-month 
comparison to metered energy use. 
(See Measurement and Verification 
section for further discussion.)

The proposed building was 
designed to be 58% more effi-
cient against the ASHRAE/IESNA 
Standard 90.1-2004 Appendix G 
baseline of the same building type. 
The post-construction model com-
pared within the same range (59%).

 However, in reality Hough Hall 
uses 42% less energy than a similar 
building. This difference is due to 
the limitations of modeling certain 
building systems, and the facility 
being used in ways that were not 
considered in the modeling process. 
(See Lessons Learned.)

Much of its energy savings come 
from low lighting power density, 
daylight harvesting, solar hot water 
heating, HVAC controls strategies 
and energy recovery, coupled with a 
high performance envelope. 

The university also signed a two-
year renewable energy contract to 
offset more than 35% of the build-
ing’s electricity use. 

Lighting The majority of building 
lighting uses LED light fixtures and 
T5s to reduce lighting power densities 

T
he building is the latest 
result of the university’s 
decade-long focus on 
sustainable building. It 

combines modern architecture and 
a style designed to blend in with 
the surrounding historic buildings. 
In addition to its open spaces and 
ample daylighting, it offers class-
rooms, auditorium, 17 breakout 
study rooms for smaller groups, two 
lounges, lockers including showers, 
and a convenience store. 

These features have made the 
building one of the most popular on 
campus. It is designed in part for 
working professionals in the distance-
learning MBA programs who travel to 
campus for classes on weekends.

Energy-Efficient Design
Although the university has been 
increasingly incorporating LEED 
guidelines since 2001, now requir-
ing LEED Gold for new construction 
and major renovation, the univer-
sity began using a more refined 
approach to pursuing LEED certifi-
cation starting with this project.

In lieu of chasing LEED points, 
the administration focused on 
energy-saving strategies that save 
long-term operation and mainte-
nance costs without adding more 
upfront costs. 

The design team considered all 
available LEED criteria and mod-
eled every system. The model was 
used by the design team and the 
university to make decisions about 
the project. Energy modeling was 
performed and revised at different 
phases. 

U N I V E R S I T Y  O F  F L O R I D A ’ S  W I L L I A M  R .  H O U G H  H A L LC 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 University of Florida  
William R. Hough Hall (graduate 
business studies building)

Location University of Florida, 
Gainesville, Fla.

Owner University of Florida

Principal Use  
Classroom and office building 
  Includes classrooms, seminar/meet-

ing rooms, and study/lounge space 
for graduate business students, and 
staff offices and support spaces

Employees/Occupants 980

Occupancy 80%

Gross Square Footage 70,388 ft2 
 Conditioned Space 65,994 ft2

Distinctions/Awards
LEED Gold, 2011 
Associated Builders and Contractors 

Excellence in Construction Awards
Eagle Award, 2010

Total Cost $21.5 million  
(includes impact, design fees) 
 Cost Per Square Foot $305.44

Substantial Completion/Occupancy 2010

The graduate business studies building’s 
grand three-story open court can host spe-
cial events and helps to visually orient visi-
tors to the building.

Hough Hall’s massing and materials, 
a modern steel and concrete frame 
skinned with brick and cast stone, are 
compatible with nearby facilities on the 
National Register of Historic Places. 
Tinted low-e glazing provides daylighting  
while minimizing heat gain.
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Graduate business students preparing for a world of high finance get a taste of 

the real world at William R. Hough Hall at the University of Florida. A real-time 

electronic stock ticker, flat-screen monitors tuned into national financial broad-

casts and nine Bloomberg Terminals allow theory to meet practice in a building 

set up for full-time and weekend students who need breakout rooms to work on 

group projects as well as lounges and a Chomp and Go for study time snack needs.

LASTING
DIVIDEND

This article was published in High Performing Buildings, Spring 2012. Copyright 2012 American Society of Heating, Refrigerating and Air-Conditioning Engineers, 
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such as occupancy scheduling 
and air-side and water-side reset 
through fan and pump kW trending 
also are used.

Demand control ventilation is 
used in high occupant areas such 
as auditoriums and large class-
rooms to minimize ventilation air 
requirements during unoccupied 
periods. Ventilation air levels are 
pre-treated through energy recov-
ery devices, reducing the overall 
system tonnage. Control strategies 

by close to 35%. Multilevel controls, 
occupancy sensors and lighting level 
sensors manage the system. Override 
light switches are accessible only 
by building management staff. 

Daylight harvesting accounts 
for a 15% lighting energy reduc-
tion through the use of continu-
ous dimming controls. Another 

HVAC Another major portion of the 
energy savings comes through the 
mechanical cooling and heating 
systems that use campus district 
chilled water, and steam service for 
heating hot water. 

The HVAC system is zoned accord-
ing to occupancy, providing indi-
vidual control for more than 50% of 
the building occupants. Each floor 
is served by draw-through variable 
volume air-handling units with 
chilled water cooling coils and hot 
water heating coils.

The air-handling units use fan 
array technology for system air 
distribution. This fan configuration 
provides energy savings, allowing 
for reduced individual horsepower 
because the smaller fans operate 
closer to their optimal efficiency, 
rather than at inefficient part loads. 
Through this strategy, noise levels 
are typically much lower than tradi-
tional units, eliminating the need for 
sound attenuation. 

advantage of daylighting is 
increased exterior views; approxi-
mately 92% of Hough’s regularly 
occupied spaces have access to 
exterior views. The combination of 
daylighting, LED fixtures and the 
automatic lighting control system 
represents a large portion of the 
reduced operational costs.

Annual Energy Use Intensity (Site)  
108.6 kBtu/ft2 
 Electricity 34.3 kBtu/ft2 
 Steam 24.5 kBtu/ft2 
 Chilled Water 49.8 kBtu/ft2 

Annual Source Energy 203 kBtu/ft2

Annual Load Factor 0.219

Savings vs. Standard 90.1-2004 
Design Building 42% 

Heating Degree Days 1,437 (base 65°F)

Cooling Degree Days 2,657 (base 65°F)

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

E N E R G Y  M O D E L I N G  P R O C E S S

The Hough Hall building team used  
multiple energy models during the project 
to create an intelligent facility and to help 
inform design decisions earlier in the proj-
ect rather than later. 

The first step involved determining an 
attainable energy use reduction goal by 
using ASHRAE Standard 90.1-2004 as 
a baseline comparison, while taking the 
project’s budget and building use into con-
sideration. This was followed by a concep-
tualization level energy model with various 
parametric runs to help determine optimal 

building orientation, massing, envelope con-
struction and different types of systems. 

A final proposed design energy model was 
completed using construction documents. 
This information was also used for the 
LEED Optimize Energy Credit templates. 

During the construction phase, documen-
tation was kept to monitor and verify any 
variations from the proposed design. Once 
the building was occupied, a revised model 
was completed to include the variances 
from design and any differences from the 
original program and owner project require-

ments. The proposed baseline was also 
adjusted at this time to capture any build-
ing characteristic changes and compared 
with the model to establish the as-built 
predicted energy use reductions. 

This data was then used for the 12-month 
analysis as required by the building’s mea-
surement and verification plan, shown in 
Table 1. Energy performance benchmarks 
were established based on the energy mod-
eling process and are used in analysis of 
metered data to continually improve build-
ing operations. 

TA B L E  1   P R O P O S E D ,  A C T U A L  A N D  B A S E L I N E  E N E R G Y  U S E

Proposed  
Energy Model

Post-Construction 
Energy Model

Actual  
Metered Data*

Post-Construction 
Revised Baseline

Percent Savings: 
Actual Metered Data 

Vs. Post-Construction 
Revised Baseline

Percent Increase:  
Post-Construction 
Energy Model Vs. 

Actual Metered Data

Electricity 
(MBtu)

 2,098  1,945  2,267  2,667 15% 17%

Chilled Water
(MBtu)

 2,736  2,850  3,288  7,501 56% 15%

Steam
(MBtu)

 262  282  1,617  2,285 29% 473%†

Annual Total 
(MBtu)

 5,096  5,077  7,172  12,453 42% 41%

*August 2010–July 2011
† The percent increase for steam is high because of the inability of the software to account for proper reheat use by the HVAC system.

Hough Hall houses five classrooms like this 
one, seminar/meeting rooms, study/lounge 
spaces and staff offices. It is designed to 
meet the needs of students in demanding 
professional programs.

Left Students have a variety of spaces in 
which to learn, study, gather and collabo-
rate, from formal classrooms to informal 
“intellectual collision” spaces.  Classrooms, 
lounges, breakout rooms and offices are 
distributed on all floors, encouraging faculty-
student interaction.

Below View of the open court from the 
interior window in the third floor executive 
boardroom.
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Sustainable Water Strategies  
Through the use of low-flow water 
closets and shower heads, sensor-
activated electronic lavatory faucets 
with aerators and waterless urinals, 
Hough Hall exceeded a 40% water 
use reduction. A solar hot-water 
system, the primary source of 
domestic water heating, is installed 
on the west roof. The solar panels 
heat domestic hot water for shower 
and faucet hot water needs. Steam 
service is available for peak cases 
when demand is greater than solar 
heating system capacity.

Additional site water use savings 
come through efficient landscaping 
comprised of drought tolerant trees 
and plants, including podocarpus and 
Florida gamagrass. The 31,538 ft2 of 
landscaped area is composed of nearly 
60% shrubs and mixed native grasses. 

The baseline irrigation water con-
sumption is 64,795 gallons, but the 
designed irrigation water consump-
tion is only 22,155 gallons, a 66% 
reduction. All the water consumed 
by the landscaping is provided by 
water runoff collection from ponds, 
low impact development areas and 
dog walk lawn. Surface drainage and 
permeable paving redirect the falling 
rainwater to surrounding plant areas. 
A wireless rain sensor in the irriga-
tion system prevents overwatering.

Envelope and Materials Large 
windows with tinted, insulated low-e 
glazing allow light into the building 
while minimizing heat gain. The exte-
rior storefront windows on the south 
side are shaded by exterior balconies. 

The north-facing three-story cur-
tain of windows looks out on a walk-
way with a large zinc-clad shading 
canopy connecting Hough Hall to 

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

First-year steam use was higher than predicted due to limitations of the 
model, which did not account for proper reheat use by the HVAC system. 

F I G U R E  2  V S .  A C T U A L  S T E A M  U S E

First-year chilled water use was slightly higher than predicted. Improved 
scheduling and reset strategies are expected to reduce chilled water use.

F I G U R E  3  V S .  A C T U A L  C H I L L E D  W AT E R  U S E

First-year electricity use was slightly higher than predicted. The recalibration 
of submetering devices is expected to identify opportunities for savings.

F I G U R E  1  V S .  A C T U A L  E L E C T R I C I T Y  U S E

HPB.hotims.com/37998-14
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Commissioning The project used 
fundamental and enhanced LEED 
procedures to commission the 
HVAC, electrical, domestic hot 
water, envelope systems and the 
solar hot water system. The com-
missioning team conducted design 
phase reviews, construction phase 
inspections, construction phase sub-
mittal reviews, prefunctional verifi-
cation, functional performance test-
ing and warranty inspection services. 

The university relied on the 
commissioning team to provide 
conclusive documentation that 
verified compliance with the design 
intent defined within the building’s 
program, owner’s project require-
ments, basis of design, and the con-
struction document package. The 

of Florida’s Campus Cab Service, 
Carpool Program and Zipcar 
Vehicles. 

building materials and products 
were extracted, harvested, recov-
ered or manufactured within 500 
miles of the project site. During 
construction, 95% of on-site gener-
ated construction waste materials 
was diverted from landfills, which 
equals 1,433 tons.

Transportation and Parking  
Additional sustainable techniques 
include low-impact development site 
work to reduce the volume of storm 
water piped to an outfall and construct-
ing the building on an existing parking 
lot, eliminating the need to use exist-
ing campus green space and reducing 
parking hardscapes. Limited parking 
for cars encourages alternative trans-
portation methods such as University 

O C C U PA N C Y  S U R V E Y

The Occupant Survey, last modified in April 
2011 after the building had been open for 
10 months, revealed general occupant sat-
isfaction with Hough Hall, including positive 
comments regarding its spaciousness and 
comfort, offices, work areas, classrooms 
and breakout rooms.  

Ninety-six percent said that the office lay-
out enhanced their ability to do their jobs, 
and 97% said the classrooms and other 
frequently used spaces enhanced their 
ability to learn, work and interact. Ninety-
five percent said the lighting quality in their 
workspace enhanced their ability to get the 
job done. Eighty-six percent said the same 
about the acoustic quality of their work-
space, and 76% said the environmental 
conditions increased their productivity. 

“The overall design is spectacular. I see 
students sticking around because of the 
improved environment…. I work right across 
the hall from the person I work most closely 
with, which I believe has really improved our 
communication and therefore our productiv-
ity,” said one survey respondent. 

 Nonetheless, the survey revealed a 
handful of significant issues involving the 
breakout rooms, odors emanating from 
the waterless urinals, lighting controls and 
noise. Also, the building’s popularity among 

undergraduate students was a major source 
of consternation among the MBA students 
for whom the building was intended. 

One of the biggest issues was the break-
out rooms, which are in high demand, and 
often are not available to MBA students. 
Undergrads, nonbusiness students, soli-
tary studiers and even students looking 
for a place to nap make use of the popu-
lar breakout rooms. Survey respondents 
requested more breakout rooms and more 
oversight in who uses them. 

Respondents complained about the light-
ing sensors in the breakout rooms, which 
apparently do not detect the motionless 
occupants and shut off the lights prema-
turely. In some breakout rooms, the low 
tables and backless chairs were an issue 
because of their lack of utility.

Odors from the waterless urinals in the 
men’s restrooms were a source of near-
universal complaints, best reflected by this 
comment: “For the love of god, run some 
water to the urinals. It’s surely possible to 
plumb the gray water from hand washing back 
through the urinals. This would maintain the 
restrooms’ water efficiency and keep them 
from smelling like the alley behind a bar.” 

(Kim Shinn, senior sustainability consultant 
for TLC Engineering for Architecture, says TLC 

has stopped specifying waterless urinals due 
to complaints about odors. The problems 
apparently stem from improper cleaning pro-
cedures. Water was sprayed into the urinals, 
flushing away the protective top layer of oily 
substance that serves as an odor barrier.) 

The low ratio of restrooms to occupants 
drew many complaints, especially  
from students using the large classrooms 
on weekends.  

Many complaints also targeted the light 
tile flooring, noting that it’s difficult to 
keep clean in such a high-traffic building 
and it’s already showing signs of wear and 
breakage. Several respondents noted that 
in the building’s open interiors, sounds 
carry easily from the first floor to the 
upper floors. 

An overview of the respondents shows 
that 42% were ages 24–30, 61% were 
male, and 62% had worked or had classes 
in the building for more than seven months. 
Ninety-two percent were full-time students 
or students in the executive/weekend 
programs and the same percentage spent 
more than 30 hours per week in their work-
space. Ninety-one percent had their work-
space in the MBA offices and work areas 
on the third floor east wing. Eighty-seven 
percent had enclosed private offices.

The three-story curtain wall of the open 
court brings light deep into the building and 
provides a visual connection to the College 
of Business quad.  The tinted, low-e glass is  
protected from direct sunlight by its place-
ment in the U-shaped north façade and by a 
tapered zinc-clad roof canopy above.
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wherever it covers the full height of 
the wall. Exposed metal lintels are 
used at window heads and material 
transitions. The clay tiles are used as 
an accent for the walls. The wall sys-
tems have an overall R-value of 25.6.

Twenty-one percent of build-
ing materials (primarily concrete 
and steel) have recycled con-
tent. Thirty percent of the total 

R-value of 39.2 and a solar reflec-
tance of 49%.

The exterior walls are brick, cast 
stone and clay tile. The brick and 
cast stone are part of a cavity wall 
system, composed of structural 
steel studs with glass mat gypsum 
sheathing and a self-adhering sheet 
air barrier that form the structural 
wall to which the brick and cast 
stone are attached. 

The brick is supported by shelf 
angles at each slab level and the 
cast stone bears on the foundations 

the College of Business courtyard to 
the north. All high efficiency win-
dow systems have a shading coef-
ficient of 0.29 and a solar heat gain 
coefficient (SHGC) of 0.25. 

An important part of the building’s 
envelope is a highly reflective roof-
ing system. The flat roof membrane, 
which covers 24% of the roof area, 
consists of four layers. The top is 
a tough, high-UV blocking white 
acrylic, which keeps the roof sur-
face cool; the second and the bot-
tom layers are high quality asphalt, 
which provides waterproofing; and 
the third layer is a fiberglass mat, 
which provides a solid, dimension-
ally stable substrate for the other 
roofing membrane components. 

The nonflat portion of the roof 
is composed of tile with a steel 
frame. The roof has an overall 

Water Conservation 

Interior Low-flow lavatory faucets and 
water closets, waterless urinals, low-flow  
showerheads, and sensor activated 
electronic faucets

Landscaping Drought tolerant trees and 
plants; surface drainage and permeable 
paving redirect rainwater to surrounding 
plant areas; irrigation system includes 
wireless rain sensor

Solar Water Heating System

Recycled Materials 21% of building 
materials from recycled content (mostly 
of concrete and steel)

Construction Waste Diversion Approx-
imately 96% of on-site generated 
construction waste was diverted from 
landfills

Daylighting Central lounges on all floors 
have 100% of zone lights dimmed by 
daylighting sensors

Controls Direct digital control system 
for HVAC; lighting control system man-
ages all public and office space with 
multi-level controls

KEY SUSTAINABLE FEATURES

State-of-the art technology, such as the 
video wall in the open court, permeates the 
building, promoting and supporting both 
individual and team-oriented discussion, 
research, and interaction.
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1.  Determine the energy use in 
building systems; 

2.  Determine the energy savings 
and associated cost savings over 
the baseline;

3.  Verify that applicable energy con-
servation measures (ECMs) perfor-
mance objectives are being met;

4.  Identify which ECMs are most 
beneficial as well as lessons 
learned for future projects; and

5. Identify any early or preventative  
   maintenance.

corrected or assisted in the resolu-
tion of problems that were latent 
defects related to the execution of 
the construction project. 

Measurement and Verification  
The building manager and opera-
tor are ultimately responsible for 
maintaining the measurement and 
verification plan with support from 
campus physical plant depart-
ment staff. Results from monitoring 
reports that demonstrate more or 
less energy use than expected are 
typically investigated by the physi-
cal plant department. 

The measurement and verifi-
cation plan outlines the meth-
odology for monitoring energy 
use and comparing it with pre-
dicted energy consumption. It is 
intended to be used for continu-
ous monitoring to aid in iden-
tifying failures at their source 
and improve operation. The 
plan is based on International 
Performance Measurement and 
Verification Protocol (IPMVP) 
Volume III: Concepts and Options 
for Determining Energy Savings 
in New Construction. 

The plan established protocols 
for the following objectives after 12 
months of occupancy:

commissioning process made the 
owner of Hough Hall aware of any 
potential issues that may occur 
during the life of the building, 
and how to deal with them if they 
arise. 

A post-occupancy action list helps 
track issues on an ongoing basis. 
The University of Florida Physical 
Plant Department is now overseeing 
the resolution of issues found during 
commissioning. The contractor has 

Roof
Type Steel frame, 4 in. polystyrene, 
built-up roof membrane, and clay tile 
Overall R-value R-39.2
Reflectance 48.8%

Walls
Type Brick, 2 in. air space, gypsum,  
6 in. batt insulation, gypsum board
Overall R-value R-25.6
Glazing percentage 20.3%

Basement/Foundation
Slab-on-Grade Floor, F-0.730

Windows
U-value 0.29
Solar Heat Gain Coefficient (SHGC) 0.25
Visual Transmittance 0.5

Location
Latitude 30.5
Orientation South

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

Above Chomp and Go provides a pit stop 
for students to refuel during a long day of 
courses.

Top The well-appointed executive board-
room provides a polished professional envi-
ronment for meetings, teleconferences and 
mock interviews. 

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

Building Owner University of Florida

Architect Rowe Architects

Associate Architect  
Sasaki Building Corporation

Construction Manager  
Ajax Building Corporation

Mechanical, Electrical Engineer;  
Energy Modeler; Lighting Design  
TLC Engineering for Architecture

Structural Engineer Walter P. Moore

Civil Engineer Brown & Cullen, Inc.

Landscape Architect David Conner  
and Associates

LEED Administrator, UF Project Manager  
University of Florida Facilities, Planning, 
and Construction

Commissioning Consultants Moses & 
Associates, Gresham Smith & Partners
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2011) as a result of minor building 
use changes such as these. 

Lessons learned from Hough Hall 
will help the University of Florida 
as it continues efforts to increase 
the sustainability and energy 
efficiency for new facilities. The 
building’s LEED Gold certification, 
advanced building systems and 
potential for increased energy effi-
ciencies through the measurement 
and verification efforts also provide 
insight to the broader university 
community on the impact of sus-
tainable decisions. •

Cooling load and electricity use can 
also be reduced with lighting control 
schedule improvements and cor-
rection of miscellaneous equipment 
uses. Chilled water consumption has 
been slightly reduced by 2% during 
the first three months of the following 
reporting year (August 2011– October 

determined to continue improving 
the facility’s operational efficien-
cies. Recalibrating the submetering 
devices and continuing to analyze 
measured data will provide oppor-
tunities to optimize scheduling for 
unoccupied setback periods and to 
refine temperature reset sequencing. 

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

Jason Heffelmire, P.E., Member ASHRAE, 
LEED AP BD+C, CxA, is an associate 
and senior mechanical engineer at the 
Tampa, Fla., office of TLC Engineering 
for Architecture. 

Contributor Matt Hall was a TLC 
mechanical intern who has returned to 
the University of South Florida where 
he is pursuing a bachelor of science in 
mechanical engineering.

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

Importance of Commissioning and 
Post-occupancy Reporting. The commis-
sioning process and post-occupancy 
reports have played an important role in 
the success of the project and continued 
operation of Hough Hall. 

The building envelope reviews included a 
comment regarding the difficulty of testing 
windows with an over sill cantilever design 
and the challenge of sealing the cavity open-
ings. These concerns were not addressed 
during construction, and when testing was 
performed, many of the windows leaked. 

In addition, the function testing of build-
ing systems identified problems with the 
submetering devices. The contractor cor-
rected many of the problems during the 
warranty phase. Post-occupancy reporting 
performed by the commissioning team has 
helped the University’s physical plant staff 
identify areas for improvement within the 
measurement and verification plan and 
submetering strategies.

Start with Complete, Detailed 
Facility Programs and Owner Project 
Requirements. Building programs are the 
instructions architects and engineering 
teams use to satisfy the intended use of 
a proposed building. Establishing owner 
project requirements (OPR) that are specific 
for the building type and use can provide 
additional benefits.

During the design process, some defi-
ciencies in these documents were identi-
fied and addressed through building staff 
workshops. Some problems included not 
identifying areas with high equipment con-
centrations and room types that require 
certain window treatment types, needing 
clarifications in the OPR for desired quan-
tity of multiple lighting fixture types, and 
measurement and verification requirements 
needing to be addressed in regard to the 
interface into the energy data dashboard. 

The design team’s time could have 
been used more efficiently if the facility 
program and OPR were complete from the 

beginning. As a result, the importance 
of a complete program prior to detailed 
design effort is being stressed for future 
projects and an understanding of the 
true value of a project-specific OPR was 
revealed. 

Realizing the Effects of Energy Model 
Input Accuracy and Modeling Software 
Limitations. The initial energy model was 
conducted at the schematic design phase 
to help early design decisions and was 
developed through the completion of con-
struction documents. An additional update 
was completed after construction, based 
on site investigations and interviews to 
determine accuracy of equipment loads and 
occupancy schedules. 

The model comparison uncovered that 
exterior lighting use and plug loads were 
underreported in the model, while exterior 
equipment use was greater in the model 
than what was actually installed. The addi-
tional plug load equipment also increased 
the cooling requirements, which included 
fans, pumps, and chilled water use. 

Visual DOE 4.1, the simulation software 
used for modeling, has limitations with 
certain ECM strategies, requiring certain 
assumptions in the reductions. The mod-
eled steam utility values are six times 
lower than actual use in the 12-month 
reporting period due to the inability of the 
software to account for proper reheat use 
by the HVAC system.

The post-construction energy model 
predicted the building would use 58% less 
energy than baseline, but the first year of 
utility data showed that the building only 
reached a 42% reduction. These findings, 
in conjunction with the measurement and 
verification plan, have been a valuable tool 
for the University’s physical plant staff in 
identifying areas for improvement. Chilled 
water consumption has improved in the 
first three months of the building’s sec-
ond reporting year (August 2011–October 
2011).

Hough Hall’s east façade is located at the 
de facto “front door” to the university. The 
exterior brick and cast stone are part of a 
cavity wall system that includes structural 
steel studs, glass mat gypsum sheathing 
and a self-adhering sheet air barrier.
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To determine energy use, the total 
building electricity, chilled water 
and steam use is recorded and 
archived by the building auto-
mation system (BAS) and utility 
meters. The actual electrical use is 
approximately 17% higher than the 
post-construction values and chilled 
water use is 15% higher than the 
post-construction values. 

building manager to remedy miscel-
laneous interior equipment problems. 

The final objective involves meter-
ing to aid in preventive mainte-
nance and identification of system 
failures that cause inefficient sys-
tem operations. This objective can 
be accomplished by the current 
sub-metering application. 

The meter recalibration and veri-
fication performed by physical plant 
staff has increased the system’s 
reporting capability and accuracy. 
The data collected will be analyzed 
to investigate additional scheduling 
or operational differences from mod-
eled conditions and used to educate 
building users on how their building 
is operating. This will be an iterative 
process of verifying performance at 
the building and the district plant. 

Conclusion
The first year of post-occupancy 
metered data shows a consumption 
of 7,172 MBtu, a 42% savings com-
pared to the ASHRAE Standard 90.1-
2004 Appendix G baseline. Although 
the first year energy consumption 
is within the project’s reduction 
goal, the physical plant staff is 

The predicted steam utility values 
in the post-construction energy model 
were nearly six times lower than 
actual use due to the limitations of the 
modeling to account for proper reheat 
use from the HVAC system. This low-
ered overall actual savings.

The third and fourth objectives 
were modified to submeter building 
systems’ energy use (i.e., interior 
lighting, exterior lighting, plug loads, 
exterior equipment, HVAC pumps, 
and HVAC fans). Metered isolation 
of these energy conservation mea-
sures was not possible due to the 
interactive nature of the building 
components.

At the 12-month commissioning 
follow-up, communication problems 
with the installed submeters were 
discovered, which has limited the 
amount of valid data and prevented 
an in-depth analysis of building 
energy use and system efficiencies. 

These deficiencies have been 
addressed by the physical plant 
department per the measurement and 
verification plan, which directs physi-
cal plant staff to manage corrective 
actions for building systems requir-
ing repair or recalibration and the 

Above Student lockers (left) provide con-
venience, especially for students who take 
alternative transportation to campus.

Below Case study classrooms provide flex-
ible learning spaces. The front row of tables 
is movable and can be reconfigured for a 
variety of teaching and collaboration styles.

TRACKING  SUSTA INAB IL I TY

The University of Florida uses campus-
wide metrics to help gauge progress 
against peer universities. One such 
tool is STARS (Sustainability, Tracking, 
Assessment, and Rating System) 
launched in 2006 by the Association 
for the Advancement of Sustainability in 
Higher Education (AASHE). Nearly 300 
higher education institutions have regis-
tered for the program. 

Using STARS, the University of Florida 
tracks its efforts against reporting institu-
tions in North America using benchmarks 
established over time in education, 
research, operations, planning, adminis-
tration and public engagement. Currently, 
the university is rated two points away 
from Gold with a score of 63. 

The Office of Sustainability continues 
to promote sustainable policies with 
programs such as e-waste directives, 
vehicle idling guidelines, purchasing 
directives for high-fuel-efficiency cam-
pus vehicles, and a partnership with 
Gainesville Regional Transit System to 
provide free regional transit for all fac-
ulty, staff and students. The university 
is aiming to obtain a STARS Gold rating 
this year. 
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