
19. Case Study 1: Princeton University District Energy
System

Princeton uses cogeneration, steam- and electric-powered cooling, thermal storage, district energy, and economic dispatch to
deliver reliable energy at a minimum life-cycle cost while greatly reducing the university’s carbon footprint. While some existing
university buildings date prior to the American Revolution, the facilities staff takes a proactive approach for testing and
implementing the most modern methods and technologies. They have pioneered economic dispatch techniques, the use of
biodiesel in boilers and gas turbines, the use of modern backpressure steam turbines, reduced biocide use, and optimized
combustion turbine controls. The plant itself is frequently used as a teaching tool and is a key component of the university’s
sustainability plan. Current projects in progress include exhaust heat recovery, venturi steam traps, heat recovery from returning
chilled water, and real-time equipment dispatch based on economics and environmental impact. The university is a recognized
leader in environmental stewardship winning many notable honors including the Governor’s Environmental Excellence Award
and the Environmental Protection Agency (EPA) Energy Star CHP Award.

19.1. History

Princeton’s energy plant serves over 9 million square feet of residential, administrative, academic, athletic, and research space
dating from the 1760s to today. Over a million square feet of additional space to be served by district energy is planned for the
next decade.

Figure 19-1 View from Princeton’s energy plant roof. (Courtesy of Christopher M. Lillja.)

In 1754, the Fitz Randolph family donated 4-1/2 acres of property to allow construction of the first buildings of what is now
Princeton University. With that gift was included “200 acres of woodland for fuel.” This deed represented the first consideration
of energy needs for the campus. Today the university can use over 26 million watts, 240,000 lb of steam per hour, and 13,000
tons of cooling to meet the electrical, comfort, and research needs of over 12,000 people.

The history of Princeton’s energy systems reflects the history of the campus and the United States.
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In 1876, the first boilers and district steam system were installed in Dickinson Hall to provide “heating steam for nearby public
buildings.” Four years later the boilers were relocated to “the New Dynamo Building” which included a steam-driven generator.
Exhaust steam was used to provide heat for public buildings—the first cogeneration system on campus. Among other things
this modernization allowed the use of safer electric lighting in the operating room of Professor Joseph Henry—who until that
time had open-flame gas lamps in the same room where he was using ether for anesthetization!

In 1903, the University Power Company installed a new facility that included a 500-kVA, 2400-V, two-phase Curtiss steam
turbine generator. The dormitories were still heated by coal. Soon after, 750-kW and 1250-kW generators were added. In 1923,
a “university gothic” stone boiler house was built. It included three balanced-draft boilers with steam-driven induced-draft (ID)
and forced-draft (FD) fans to allow for short exhaust stacks that met campus architectural requirements.

In 1950, three new vibro-grate boilers replaced the originals and a 750-kVA, 26-kV substation was built on the far side of the
campus.

The existing chilled water plant was built in 1960 and began with a 700- and 1100-ton chiller. The plant was entirely steam-
driven until the need for off-peak cooling dictating the use of a small electric-driven pump. In 1965, the original 500-kVA Curtiss
generator was replaced with a 3750-kVA three-phase generator. In 1964 and 1965, 2200-and 3400-ton chillers were added. In
1967, the boilers were converted from coal and oil to natural gas, rail lines that had been used for coal deliveries were removed
and air pollution standards were imposed. The boilers were retubed to add efficiency and 10 to 15 percent capacity.

In 1970, the campus substation was expanded to 15,000 kVA and the first dormitory bedrooms were added to the district
heating system. In 1978, a campus energy management system was installed in response to the energy crisis. In 1985, a 1500-
ton electric chiller was added. In 1986, an additional 20-kVA substation was constructed. In 1988, a second 1500-ton electric
chiller was installed.

By the late 1980s, the main boilers were in need of extensive (and expensive) repairs. Air emission laws would also require
significant control upgrades. After many design studies, plans for a cogeneration system were developed that allowed more
economical and less polluting simultaneous generation of heat and power.

19.1.1. The Modern Cogeneration Era
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19.1.1. The Modern Cogeneration Era

In 1996, the cogeneration plant replaced the boilers and added 15 MW of generating capability. Over the 1990s, all CFCs in the
chilled water plant were replaced with HCFCs and chiller speeds were increased to recover their original capacities. In year
2000, by replacing an original 700-ton steam-driven chiller with a 2500-ton electric chiller, the plant cooling capacity was
brought to 15,500 tons.

In 2001, Princeton added an economic dispatch model of the plant that was to provide expert guidance for the plant operators.
Prior to this, plant equipment had been operated for reliability based on a general understanding of seasonal fuel and electricity
prices. Over the next few years, a complete energy and economic dispatch system was developed to most cost-effectively meet
the campus energy needs. On August 1, 2003, this system became far more valuable due to the increased electric price volatility
caused by deregulation of New Jersey electric markets.

In 2005, the stone boiler house was renovated and now houses the offices of public safety and campus planning. 40,000 ton-h
of chilled water thermal storage and two additional chillers were installed adding capacity, reliability, and economic
responsiveness to the energy plant.

In 2006, the Elm Drive and Charlton Street Substations were upgraded and circuit breakers were added to provide two
independent feeds to each side of the campus from the PSEG 26-kV system.

In 2007, Princeton pioneered the use of biodiesel. The energy plant was the first to obtain an Environmental Improvement Pilot
Test permit to burn biodiesel in stationary boilers in New Jersey. The plant also was the first in the world to operate a General
Electric LM-1600 gas turbine on biodiesel.

In 2008, another form of combined heat and power was added to the district energy system. Two Carrier “Microsteam”
backpressure turbine-generators were installed in

Dillon Gym mechanical room. These produce approximately 500 kW while controlling the steam pressure between the 200-psig
high-pressure distribution system and the 15-psig low-pressure distribution system on campus. This was the first installation
where two Microsteam systems have been operated in parallel.

19.2. Central Energy Plant and Systems

Princeton’s central energy plant provides up to 15 MW of electricity, 300,000 pounds per hour (pph) of steam, and 25,000 tons
of cooling to the campus. Major production equipment includes: a GE LM-1600 gas turbine, a Nebraska Boiler heat recovery
steam generator, two dual fuel Indeck auxiliary boilers, five electric chillers, three steam-driven chillers, and a 40,000 ton-h
thermal storage system. This varied mix allows Princeton to provide electricity and thermal energy in a reliable and efficient
manner to the university campus. Through careful design and operation, the energy plant saves millions of dollars for the
university each year and greatly reduces net emissions to the environment. Figure 19-2 is the Princeton energy plant energy
flow diagram showing the energy inputs, plant equipment and processes, and plant utility outputs.

19.2.1. Electricity Production
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19.2.1. Electricity Production

The Princeton University energy plant is capable of providing 15 MW of electricity to the campus. This is accomplished with the
use of a GE LM-1600 gas turbine generator (see Table 19-1). The nominal heat rate of the aeroderivative turbine is 9983
Btu/kWh (gas fired, 55°F inlet), approximately 34 percent efficient. With cogeneration, system efficiency improves to over 73
percent and is often over 80 percent efficient when firing the HRSG duct burner.

Figure 19-2 Princeton energy plant—energy flow diagram.

Table 19-1 Technical Data for GE LM-1600 Gas Turbine

Tag Capacity Heat Rate (Simple Cycle) Cogeneration Design Efficiency Emissions

GTG-1 15 MW 9,983 Btu/kWh at 55°F inlet > 80% 1.2 lb per MWh of NO

The cogeneration system also includes the ability to duct fire to provide additional heating capacity. Typical efficiency with duct
firing on natural gas is over 80 percent. The cogeneration system was installed in 1996.

19.2.2. Electricity Distribution

The electricity distribution system is set up for seamless transition between local production and utility service. The system
allows for a combination of local production and utility service and the ability for the campus to fully isolate itself and perform
as a power island when campus demand is within the generator’s capability. These capabilities improve the overall system
reliability and flexibility.

Two independent feeds from the local utility to each of two major substations provide extremely high reliability.

The system is set up with auto-transfer switches to provide the seamless performance. Service from the local utility is provided
at 26 kV and is distributed to the campus at 4160 V. The gas turbine generator produces electricity at 4160 V to match campus
distribution requirements. A supervisory control and data acquisition (SCADA) system monitors the entire electricity
distribution system.

19.2.3. Steam Production

x
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19.2.3. Steam Production

Table 19-2 lists operational data for the plant’s steam production equipment and as shown steam is produced by the
cogeneration process or from two auxiliary boilers. The cogeneration process produces steam via a heat recovery steam
generator (HRSG), which utilizes the 950°F waste heat from the combustion turbine. The HRSG is capable of producing 50,000
pph of 225-psig, 450°F steam when unfired. With the burners operating, the capacity of the HRSG increases to 180,000 pph.
Each of two auxiliary boilers can produce 150,000 pph of steam. The HRSG duct burner is configured to burn natural gas, while
the boilers and gas turbine are capable of firing natural gas or diesel fuel.

Table 19-2 Technical Data for CHP Components

Tag Description Capacity (Unfired) Capacity (Fired) Steam Emissions

HRSG -1 Heat recovery steam generator 50,000 pph 182,000 pph 225 psig, 450°F Included with GTG-1

BLR-1 Dual fuel boiler N/A 150,000 pph 225 psig, 450°F 33 ppm of NO

BLR-2 Dual fuel boiler N/A 150,000 pph 225 psig, 450°F 33 ppm of NO

The boilers are approximately 83 percent efficient when firing using natural gas and 87 percent when firing with No. 2 diesel
fuel. The duct firing process is approximately 82 percent efficient. The boilers were installed in 1996.

19.2.4. Steam Distribution and Condensate Collection

Steam at 225 psig is delivered to the steam turbines in the chilled water plant for use in chilled water production. Additional
steam is delivered to the campus to serve space heating and research needs. Main steam pressure is 220 psig. This is reduced
to 45 to 90 psig in the distribution system, and dropped below 15 psig at each building entrance.

The campus steam distribution network consists of insulated carbon steel piping in small steam and condensate tunnels and
larger multiutility walk-through tunnels. Some condensate piping is direct buried. Condensate is pumped back to the plant with
typical recovery of 75 to 85 percent. This high rate of recovery results in a minimum of water, chemical, and thermal waste.

An ongoing condensate recovery improvement program involving plant operations, campus maintenance, and facilities
engineering staff identifies problems and targets areas of opportunity to improve the campus condensate recovery rate. In
recent years, this program has lead to the repair or replacement of dozens of condensate pumps, added thermal insulation to
thousands of feet of pipe, tested and planned replacement and upgraded hundreds of steam traps.

19.2.5. Chilled Water Production

x

x
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19.2.5. Chilled Water Production

As shown in Table 19-3, chilled water is produced in the existing chilled water plant with eight centrifugal chillers. Three of the
chillers are driven by steam turbines. Up to 9410 tons of cooling can be delivered from steam-driven equipment. Five electric-
drive chillers can be supplied with power from the cogeneration system or the local utility. These three chillers are capable of
producing 10,225 tons. The thermal storage system has an 8-hour discharge rate of 5000 tons, for a total cooling capacity of
24,635 tons.

The chillers were installed over time, with the oldest installed in 1965 and the newest installed in 2005. Chillers 2100 and CH-
2200 can be used both for thermal storage and to meet the immediate needs of the campus.

Table 19-3 Technical Data for Chilled Water Production Components

Tag Drive Capacity (Tons) Efficiency Refrigerant

CH-1 Steam turbine 4,500 8.86 lb/ton R-22

CH-2 Electric-drive 2,500 0.5 kW/ton R-123

CH-3 Steam turbine 1,850 11.4 lb/ton R-134a

CH-4 Steam turbine 3,060 11.9 lb/ton R-134a

CH-5 Electric-drive 1,375 0.63 kW/ton R-134a

CH-6 Electric-drive 1,350 0.72 kW/ton R-134a

CH-2100 Electric-drive 2,700 0.58 kW/ton R-123

CH-2200 Electric-drive 2,300 0.71 kW/ton R-123

A 2.6-million-gallon chilled water thermal storage system was installed in 2005. It has a design capacity of 40,000 ton-h with a
24° differential temperature. The system was designed for “fast discharge.” Four 2500-ton plate-and-frame heat exchangers
were included to provide chemical and hydraulic separation from the campus and to allow the system to deliver up to 10,000
tons of cooling. This makes the system extremely responsive to changes in economic dispatch and campus emergencies. To
maximize thermal storage capacity and improve the campus temperature differential, the chilled water (CHW) storage
temperature on the plant side of the heat exchanger is 31°F, resulting in supply water as cold as 34°F available to the campus.
Low storage temperatures are achieved without the risk of freezing by using a density depressant additive. Low distribution
supply temperatures improve dehumidification capability, reduce pumping energy requirements, and increase the distribution
system capacity by approximately 20 percent.

19.2.6. Chilled Water Distribution

Princeton’s chilled water distribution piping network consists of a combination of tunnels and direct buried piping. Chilled water
is normally distributed to the campus at 41°F with a typical return temperature, at higher loads, of 54°F. By specifying high delta-
T coils (typically 20° temperature rise) and pressure-independent control valves for all new construction and renovation
projects, the chilled water temperature differential and system capacity have steadily improved each year.

19.2.7. Water Systems Quality Management
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19.2.7. Water Systems Quality Management

By carefully monitoring and managing the water quality in all energy systems, Princeton maintains high water-side efficiencies
and long equipment life in chillers, boilers, cooling towers, and air-handling units. This also minimizes health and safety risks,
and prevents corrosion and biological fouling in piping and control equipment. Princeton runs a three-tiered water quality
management program: Plant personnel sample and test water systems at least once each shift. A water treatment company
representative repeats these tests and performs additional analysis and makes recommendations on a weekly basis. Every 3
months, an independent water treatment consultant samples and performs tests. Then, a water systems meeting is held
involving plant operators, campus maintenance personnel, water treatment company representatives, and the independent
water chemist. All results are compared and discrepancies, concerns, and opportunities for improvement are discussed. The
following systems are included in this program: chilled water, boiler feed water, returning condensate, city water, well water,
cooling tower water, and thermal storage water.

19.2.8. Plant Controls

The energy plant has separate control rooms for the cogeneration plant and the chilled water and thermal storage facilities. The
controls are fully integrated in one system so operators in both areas have complete plant indication and can respond to alarms
and troubleshooting in a consistent and straightforward way.

The plant control system is based on the Allen Bradley PLC hardware and Intellution iFix 32 human–machine interface. The
control system provides all supervisory, control,

reporting, and data acquisition functions for plant operations. Control rooms include multiple operator workstations, and an
economic dispatch workstation. The cogeneration control room also includes continuous emissions monitoring and an
electrical distribution/synchronizing panel. All plant control systems are fully backed up by a UPS (uninterrupted power supply)
and diesel generator.

19.2.9. Instrumentation

Extensive instrumentation is installed throughout the energy plant. Plant personnel continuously monitor key process
parameters to optimize economic performance. The same database is used by the plant economic dispatch system. Historical
data is then collected and used to document fuel and water use and energy delivery, and to project future energy needs. This
database has become an invaluable resource for campus master planning, engineering decisions, and individual system
designs.

19.2.10. Real-Time Economic Dispatch
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19.2.10. Real-Time Economic Dispatch

In August 2003, commercial electric purchases in New Jersey were deregulated. Prior to that, Princeton purchased power at
fixed day, night, weekend, and seasonal rates. Since deregulation, Princeton has purchased power at a continuously varying
wholesale market rate. At night, prices are often as low as $20 per megawatthour—far below Princeton’s marginal cost to
generate power, and on a hot summer day the price for electric power has risen to $1000 per megawatthour. Both liquid and
gas fuel prices have risen and have become more volatile since 2003. This provides strong incentive for Princeton to be a very
market-sensitive energy customer.

With the original tariff, the cogeneration system was run to follow campus load. Any campus load not met by cogeneration was
imported from the grid. To take advantage of today’s energy market, Princeton plant operators need to regularly make changes
in power generation, fuel selection, thermal storage/discharge, demand-side management, and the use of steam or electric-
driven chilling.

In response to the wholesale market, a real-time economic dispatch system was developed by Princeton and Icetec that
continuously predicts campus energy demands and market prices and then recommends the most cost-effective combination
of equipments to meet those requirements. The model inputs include real-time data for weather, NYMEX gas and oil prices,
campus energy demands, equipment efficiencies, and availability. By using this system the plant operator’s focus shifts from
simply meeting demand to delivering energy in the most cost-effective manner.

Princeton has found that in a highly volatile market, the cogeneration system operates fewer hours, but is actually worth more
since there are more opportunities to shut down cogeneration and purchase power from the grid less expensively, and more
opportunities to run at high load and avoid the highest-cost purchased power. The key to Princeton’s economic dispatch is
predicting those opportunities in advance and being prepared to take advantage of them.

While this system could be fully automated, Princeton chooses to have plant operators use it as expert guidance—since there
are times when safety, reliability, or critical campus events are more important than short-term economics. The operators’
union contract includes opportunities for annual bonus pay based on high compliance with the economic dispatch signals. This
has been a very successful program for both the university and operations personnel.

19.3. Service Availability and Reliability

19.3.1. Electric Service Availability and Reliability to Campus Was 100
Percent over a 1 Year Period

Princeton has installed two independent power feeds from the local utility to each of the two major substations serving the
north and south halves of the campus. Although the utility had a 101-minute service interruption to the south substation, the gas
turbine automatically picked up the campus load—so there was no customer impact.

Steam service reliability to campus was 99.9 percent as indicated by steam header pressure above 100 psig. There were no
unplanned interruptions of more than 3 hours. Steam service availability was 99.7 percent.

19.4. Energy Production Efficiency

 

© McGraw-Hill Education. All rights reserved. Any use is subject to the Terms of Use, Privacy Notice and copyright information.



19.4. Energy Production Efficiency

In fiscal 2007, Princeton Energy Plant purchased 1.497 × 10  Btu of natural gas and diesel fuel and delivered to the campus:
27,944,000 ton-h of cooling, 584,121,000 lb of steam, and 35,412,000 kWh of electricity, representing a net thermal efficiency of
over 73 percent. When the 87,360,000 kWh of purchased power are included, total energy delivery efficiency rises to 77.8
percent! This translates into important energy and environmental savings. But equipment dispatch is based primarily on
minimizing the cost of energy delivered to the campus, not strictly on maximizing thermal efficiency.

Princeton selects all equipment for high efficiency if it is expected to run with high capacity factors during peak cost hours. The
university specifies premium efficiency motors and typically uses variable-frequency drives on pumps and fans with variable
loads above 5 hp. Chillers CH-1 and CH-2 (described earlier) are typically base loaded during peak hours. These are both highly
efficient machines. The cogeneration system regularly operates with measured efficiencies above 80 percent.

19.5. Environmental Benefits, Compliance, and
Sustainability

Through the use of combined heat and power, Princeton Energy Plant avoided nearly 12,000 metric tons of carbon dioxide
production this past year compared to equivalent energy delivery from the local electric utility and heating boilers.

The plant is designed and operated to meet all emissions requirements and includes: turbine water injection for NO control, a
carbon monoxide catalyst, low-NO  burners, and flue gas recirculation in the auxiliary boilers. The primary fuel is natural gas
with ultralow sulfur diesel as a backup fuel. Continuous emissions monitors measure CO, O , and NO  and document
compliance with emissions regulations.

Princeton has shown leadership in developing one of the most aggressive sustainability plans of all colleges and universities.
By year 2020, Princeton has committed to reduce all CO  emissions to year 1990 levels—by making changes on campus as
shown in Fig. 19-3—and without purchasing “offsets.” The plan includes greenhouse gas reduction, resource conservation,
primary research, education, and civic engagement. The central energy plant and district energy systems will be key to the
success of this major campus initiative.

Figure 19-3 Princeton campus CO 2 reduction goals chart.

19.6. Pioneering Work and Industry Leadership
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19.6. Pioneering Work and Industry Leadership

Since the 1870s, when Princeton installed the first district heating and cogeneration systems on campus, the university has
been a pioneer in energy. That tradition continues today.

Princeton energy plant was the first in New Jersey to obtain an Environmental Improvement Test Permit to burn biodiesel in
its stationary boilers. The plant was the first in the world to operate an LM-1600 gas turbine on biodiesel. Both tests were
highly successful and the university has obtained New Jersey Department of Environmental Protection (NJDEP) permission
to add biodiesel as a third fuel option in its operating permit.

Princeton collaborated with General Electric to develop the first gas turbine control based on maintaining a fixed steam
header pressure rather than a fixed power output—to optimize the economic dispatch during spring and fall when thermal
loads are low.

Princeton collaborated with Nalco Chemical to pioneer the use of adenosine triphosphate (ATP) testing to identify the
source of biological fouling in condensate systems.

Princeton is now using chlorine dioxide as a more effective and less environmentally damaging biocide for chilled water
systems.

Princeton is testing and measuring the effectiveness of two different manufacturer’s venturi-style steam traps.

Princeton has recently installed an advanced exhaust heat recovery system for the cogeneration plant.

Princeton worked with Carrier Corporation to install and properly control the first side-by-side application of two 270-kW
Microsteam backpressure turbine generators.

Princeton collaborated with Icetec to develop the most advanced economic dispatch system found in any district energy
plant. This is a “living” system that is continually being improved to meet the changing needs of the campus, the plant
operators, and campus administrators. Recently, Princeton and Icetec have added “real-time carbon emission
measurement” to the system.

19.7. Employee Safety and Training
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19.7. Employee Safety and Training

With a total plant staff of 29, the energy plant has averaged fewer than 15 lost workdays per year for the past 8 years. This
represents a rate of 0.21 percent.

Plant personnel are continuously trained on safe operation and maintenance practices and are actively involved in
continuous improvement of plant safety.

Princeton conducts an extensive safety and training program that includes involvement from operating union personnel and
the campus Environmental Health and Safety (EHS) office. A root-cause analysis and written report is performed following
any reportable accident.

All key stakeholders on campus including EHS, engineering, plant operators, electric shops, and building maintenance
personnel are currently involved in developing an NFPA-70 Arc Flash safety program.

The plant safety committee meets on a quarterly schedule to discuss any issues that are raised, ranging from union shop
rules or changes to policies, procedures, or code requirements. Along with the safety committee, Princeton provides annual
training along with frequent toolbox talks that the EHS office recommends. In order to efficiently communicate to plant
personnel on all shifts, a password-accessible Web site has been created where operating memos and all safety procedures
are available from any Web-accessible computer. Plant safety training programs include

Emergency action and fire prevention plan

Right to know survey with MSDS documentation

Required personal protective equipment

Respirator protection program for air purifying respirators

First aid

Cardiopulmonary resuscitation (CPR)

Fuel oil spill response

Response to fire in gas turbine and gas compressor

Campus utility interruption guidelines

Blood-borne pathogen exposure control

Automated external defibrillator (AED) unit operation and emergency response

19.8. Customer Relations and Service to the Community
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19.8. Customer Relations and Service to the Community

Princeton University Energy Plant is recognized as an industry leader and its personnel actively promote best practices in
energy.

University courses in engineering, economics, and environmental policy regularly include lectures from energy plant
personnel and tours of the facility. The plant and campus energy systems have been the subject of numerous student
studies and academic papers.

The plant and its staff were recently featured in an hour-long NJN public television documentary: “Green Builders” that
“profiles a cast of green building pioneers who have taken the leap into making their part of the ‘built environment’ a more
energy-efficient and environmentally friendly place.” It can be watched online at
http://www.njn.net/television/specials/greenbuilders/showvod.html.

Energy plant management and personnel are actively involved in professional organizations including the International
District Energy Association (IDEA), the American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE),
the Association of Energy Engineers (AEE), the LM-1600 Owners Group, the American Society of Mechanical Engineers
(ASME), and the New Jersey Higher Education Partnership for Sustainability. They regularly write articles and present talks
for these groups in an effort to promote best practices related to efficiency, the environment, and sustainability.

Plant personnel have supported IDEA by traveling to Washington, DC, to meet with congressional and U.S. Department of
Energy staff to discuss the merits of district energy.

Tours of the facility are often included in “best practices benchmarking” activities by schools and companies such as:
Columbia, Rutgers, Bristol Meyers Squibb, Princeton Plasma Physics Laboratory, University Medical & Dental School of New
Jersey, New Jersey Board of Public Utilities, the New Jersey Pharmaceutical and Food Energy User Group, and Capitol
Health.

The plant Web site, originally created to provide thorough, consistent information for operations personnel, has been
expanded to include a public face with contact information, history, and details about the plant as well as live campus
energy and weather data: http://www.princeton.edu/facilities/engineering_services/energy/. Visitors see a new image
every time they reload the page.

19.9. Recent Honors and Awards

Princeton energy plant and facilities engineering have been honored with the following:

United States EPA CHP Partnership: Letter of Recognition, 2009

U.S. EPA: CHP Energy Star Award, 2007

New Jersey Smart Start Program: Over $400,000 in awards for implementation of energy efficiency projects, various years

New Jersey Department of Environmental Protection, and New Jersey Corporation for Advanced Technology: Governor’s
Environmental Excellence Award, 2007

New Jersey Higher Education Partnership for Sustainability: Green Design and Practice Award, 2002

Steel Tank Institute: Steel Tank of the Year, 2005

American Council of Engineering Companies: National Recognition Award, 2007

Boston Society of Architects chapter of American Institute of Architects: Award for Design, 2006
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