Ferreira 31 Tannery
Project Highlights
(Last Update: 06/22/06 ehb)

Brief Overview of Energy
Conservation
and Renewable Ener gy
Systems

Energy Modeling

Energy Modeling helped Ferreira Construction
identify and prioritize our energy conservation and
renewable energy options for our new building
occupied in May 2006.

It also enabled usto develop a“Base Line” for
future reference to compare how the building
would have operated without these systems.

Simulation results show that the building energy
use will be reduced from approximately $105,000
(Base Design) to $36,000 per year (Energy
Efficient Design), a 65% reduction.

Estimated Annual Energy Savings (in $, kWh and kW peak)
Utility Cost  Utility Purchase Peak Demand

Base Design $104,592 448,630 KWH 149 KW
Energy Design 36,239 190,254 KWH 127 KW
Savings' (1year)  $ 68,353 258,376 KWH 22 KW

Savings' (15yrs)  $1,182,042
! Does not include Federal or SREC/Green Tag incentives and credits

Estimate Annua Energy Production (in kWh and kW)
Solar PV Array 244,546 KWH 222KW

Utility Purchase
42,494 Therm
11,778 Therm

30,716 Therm



HVAC (Energy Conservation)

High Efficiency HVAC (heating, ventilating, and
air conditioning) systems, heat, cool and ventilate
the building.

Rooftop unit RTU-1 serves the office wing, RTU-
2 serves the shop offices, and MUA-1 serves the
main shop.

Radiant Heat (Energy Conservation)

Both the two story office wing (15K SF) and
shop (26K SF) have in-slab radiant tubing.
Approximately 9-10 miles of radiant tubing
serves 80 zones under our digital control
system. There are 16 manifold headers with
networked building controls recessed in the
walls located in strategic locations throughout
the building.

Heating Plant (Energy Conservation)

High Efficiency, Condensing Boiler Plant (+96%
efficiency) serving approximately 80 radiant
zones and airside VAV caoils heats the building.

The burner has full modulation capacity to track
the building heating loads throughout the day and
year. The burner isalso alow NOX model to
reduce stack emissions.



Solar Photovoltaic System (Renewable Energy)
Solar Photovoltaic Systems rated at 223.3 KWdc
powers the building and sends surplus power back
into the utility grid. The main electrical room
contains two Xantrex PV 100S inverters that
convert the DC power to 277/480V 3 phase for use
in the building.

The system on 31 Tannery using 1,276 Sharp 175W
panelsisthe largest system, on a privately owned,
new commercia building, in New Jersey, May
2006.

On a cloudy/overcast day, the combined inverter
output typically measures 30-40 KWac, on a sunny
day we have reached design conditions of 200
KWec.

Solar Hot Water (Renewable Energy)

Solar Thermal (domestic hot water) system
heats hot water for sinks, showers and
dishwasher, eliminating the need for fossil fuels.

Two preheat tanks store the hot water for
nighttime and cloudy/rainy day use. Cold water
is preheated by the solar panels from approx.
50'F to 150-160' F, and regulated by a
safety/tempering valve to 120'F.

Integrated Building Controls (Energy
Conservation)

Web-based devices monitor and control all
building and energy systems, and provide for
the “Building as a Learning Tool”

In the special case of the Shop, sensors monitor
space temperature, carbon monoxide (CO) and
nitrogen dioxide (NO2) levelsto control the
ventilation and exhaust system in a safe and
energy efficient manner.



L obby Kiosk

Provides our employees and visitors a
dashboard display that shows the “real
time” operation of the building in a
dashboard format.

Data includes energy consumption,
renewable energy production and energy
savings compared to the “Base Design”,
“Energy Design” and Actual usage.

Technology Systems

Six telecommunication racks provide pervasive voice,
data, and video systems to meet the needs of our
employees, and client projects.

Wired and wireless networked devices include the
building HVAC controls, solar inverters, access and
security, digital cameras, telephone, in addition to our
servers, PC’'s and printers.

The conference rooms provide access to al systems,
and the lunch room is equipped with a podium for
training/work sessions.



Bottom Line...



Base Building Simulation for typical “pre-engineered” structure.

Annual Electric and Natural Gas Energy - Use



Base Building Simulation for typical “pre-engineered” structure.

Annual Electric and Natural Gas Energy - Demand



Base Building Simulation for typical “pre-engineered” structure.

Annual Electric and Natural Gas Energy — Utility Purchases



Energy Efficient Building Simulation for “pre-engineered” structure after energy conservation and
renewable energy.

Annual Electric and Natural Gas Energy - Use



Energy Efficient Building Simulation for “pre-engineered” structure after energy conservation and
renewable energy.

Annual Electric and Natural Gas Energy - Demand
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Energy Efficient Building Simulation for “pre-engineered” structure after energy conservation and
renewable energy.

Annua Electric and Natural Gas Energy - — Utility Purchases
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