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Wind Energy Feasibility Breadth

5.01: Historic Background:

Western New York has a rich history and vibrant present in renewable energy. Perhaps

the greatest example of such technology was the emergence of hydroelectric power at

Niagara Falls, over a century ago. Even today, it is still a significant contributor to the

region’s electric supply. The city of Buffalo also has a distinct advantage in the ability to

harvest wind power, due to its close proximity to the Great Lakes.

It has been observed over time that as winds move over large bodies of water, their

speeds increase drastically as compared to winds over forested and urbanized land.

Buffalo, New York has a strong reputation of taking the brunt force of these winds year

around, and blows in the harsh lake-effect
snowstorms that have grown to be associated
with the region. Some of the best wind sites are
along the eastern shorelines of the lakes, where
prevailing westerly winds have traveled
considerable distances across bodies of water.
These factors ultimately make wind power a
significantly larger renewable energy source
than the total hydroelectric potential of the
Great Lakes. Appendix E-1 contains wind maps
detailing the average yearly wind speeds in the

region.
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Figure XXXV: Wind Rose for Buffalo, NY
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As shown on the wind map in Figure XXXV, prevailing winds tend to flow across Lake
Erie from the west-southwest direction to the east-northeast direction, paralleling the
major orientation of the lake.

Figure XXXV1: Wind Farm in Ontario, NY
The winds for the Great Lakes region are

constantly monitored by more than a dozen
stations by the National Oceanic and
Atmospheric Administration (NOAA).
According to the NOAA, the average yearly
wind speed for Buffalo, NY is 5.5 m/s. With

this average wind speed, I suspect that wind power could be a viable supplement to the

electric power supply at the Hauptman Woodward Institute.

5.02: Economic Background:

The New York State Energy Research and Development Authority (NYSERDA) is a
public benefit corporation that was founded in 1975, and provides cash incentives for
wind turbines to be used in community, planning, economic development and
educational buildings. Under the terms of the program, buildings such as the
Hauptman Woodward Medical Research Institute are eligible for 70% of the total
funding provided the project can increase community knowledge of wind power and
spur knowledge of renewable energy in the region. New York State has a very
progressive renewable energy program, in that currently 18% of all electricity
generation within the state is done by means of renewable sources. NYSERDA is

currently supporting extensive wind resource efforts and encouraging the development
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of upwards of 500MW across the state. Although the generation at HWI would only be
a small fraction of this amount, other sites across the state are cooperating in the efforts
to provide New York State with upwards of 25% of the total electricity generation by

renewable resources over the next 10 years.

In addition to the NYSERDA first-cost incentives, the New York State legislature
recently passed a bill requiring New York’s utility coi Figure XX: Wind Farm in Ontario, NY
turbine owners for excess electricity provided to the grid. This policy of “net-metering”
will allow wind generation to offset normal electricity usage and run the electric meter
backwards when the turbine produces more electricity than the building uses. This
allows owners to receive actual retail price for the electric power their wind turbine

produces.

5.03: Wind Turbine Analysis:
One of the greatest concerns facing this retrofit was the location
of the actual wind turbines. Upon consultation with the

engineers at Cannon Design, it was found that

the structural members of the building had |
been oversized to allow extra rigidity as well _
as for possible expansion to the rooftop _
penthouse. Of greater concern in this redesign

is the architectural impact on the site. Due to
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the high-design of the building, it was

necessary to incorporate the turbines in such a

way that they would be aesthetically pleasing

46 Figure XXXVII: Site and Location of Turbines
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Figure XXXVIII:; Proven 6kW Turbine Power
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Due to the northern one-way flow of vehicular

traffic on Ellicott Street, the north facade of the
building will be the least obtrusive location for the turbines to be placed. After
researching a number of small to medium size wind turbines, I have decided to
incorporate two 6kW wind turbines by Proven Energy, Ltd. into the design at the
Hauptman Woodward Medical Research Institute. Figure XXXVII shows the power
curve for the turbine as published by the manufacturer. The highest output is between

15-20 m/s, however the

Manufacturer Froven Energy, Ltd.
Rated Cutput @ 12.5 mis B kWY

Rated Cutput @ 5.5 mfs (Buffalo, MY 1 kWY

Rotar Diameter 5.8m

Tatal WWeight 860 kg

Table XIL: Rooftop Wind Turbine Specifications

average wind speed in Buffalo, NY is approximately 5.5 m/s. Although this value is
considerably less than the maximum output, Proven Energy, LTD actually anticipates
an average wind speed of 5 m/s in its calculations. As shown in Table XIL, the
anticipated rated output at the Hauptman Woodward Institute would be approximately

1kW per turbine. Although I had originally anticipated using one 15kW turbine, the
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initial cost was actually cheaper to install two 6kW turbines which provided the same
power output at wind speeds found on site. In addition, the roof will not be as
cluttered and the architecture of the building and surrounding area will not be as

affected. Cut sheets from the manufacturer can be found in Appendix E-2.

5.04: Turbine Payback and Conclusions:

A summary of the installation costs are found below in
Table XLI. As noted, a majority of the project cost would
be subsidized by the New York State Energy Research
and Development Authority. With a peak electric rate of
9.5c per kWh in Buffalo, NY, the payback period was

found using the method below.

Table XLI: Rooftop Wind Turbine Costs

Figure XL: Proven 6kW Wind Turbine

Proven BlWY Wind Turbine wiGrid Connect F18.160
[zolation and Rectification Contraller £1 090
Tilt-up selfsupporting mast Gm) 6 560
Total Cost per Turbine §26 110
Taotal Installed Cost $e52.220
Total Cost with 70% NYSERDA discount $15,666

Payback Period = Initial Investment

(years) Annual Savings

Assume Annual Savings at Peak Electric Rate:
Annual Savings = 12,000 kWh * $0.0095/kWh = $1,140

Payback Period= _$15,700 =14 years
$1,140
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According to the payback calculation
Table XLII: Wind System Payback & pay

. described above, the Hauptman Woodward
Mo, Units 2
Total Weight 1720 kg . . .
nitial Investrment §15 700 Medical Research Institute would require a 14
s IR A3 year payback on the wind turbine and related
Annual Electric Savings 12,000 kWYh
Payhack 14 years || equipment before seeing a profit. Although this

length of time is somewhat high, these units have a typical life span of 20-25 years
provided they are maintained properly. In that case, this system would prove profitable
for perhaps a decade or more. It is important to note that this is only the case when
NYSERDA subsidizes the cost of the units. Had the owner been forced to pay the full
installation costs, the payback period would be 46 years — well beyond the life span of

the units. A summary of the findings can be found in Table XLII.
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Hauptman-Woodward Medical Research Institute

Butfalo, New York

Project Team:

Owner: Hauptman-Woodward Medical Research Institute, Inc.
Architects/Engineers: Cannon Design

_ Construction Manager: Ciminell-Cowper, Inc.

Size: 73,289 sq.ft.

Delivery Method: Cost-Plus

| Building Cost: $24,000,000

Schedule: Jan 2003- May 2005

Function: Biomedical Research Lab

Occupancy: Laboratories,
research offices, conference
rooms, classrooms and
multipurpose gathering spaces

Architecture:

- Striking curved metal panel curtain
wall system with varied casement
windows and solar shading

- 3-story central atrium with exposed

structural system and skylights Mechanical System:

bridging lab/office spaces
- Isolated laboratory space with inter
locking fritted glass wall assembly

- (1) 300 Ton Air Cooled Screw Chiller
provides chilled water for AHU 1&2
cooling coils

- Office/Atrium served by (2) RTU’s
ducted to VAV boxes with reheat
for individual zones

- Laboratory space served by (2)
29,000 CFM dedicated AHU’s and
exhaust fans with heat recovery coils

- (6) 2,000 MBH Gas-fired modulating
hot water boilers provide heat
ventilation air and space heat

- Atrium equipped with (4) 42,380
CFM dedicated smoke control
ventilation units

- Garage monitored by CO:2 control
system and (2) 7850 CFM exhaust
fan units

Structural System:

- 5”Slab on Grade Contstruction with
4'poured concrete footings

- Structural steel building skeleton
with oversized members for rigidity

- 4.5”Slab on Deck with blended fiber
reinforcement for floors 2 and 3, as
well as the roof

- King-Post Truss System supports 4”
slab on deck and atrium skylights

Lighting/Electrical System:

- 480/277V 3 Phase, 4 Wire Primary
Service from Transformer

- 120V and 277V Lumniaires with a |
varying fixtures for task and accent 1

y'| lighting. =2

)| - 450kW/563kVA Fuel Fired

Emergency Generator
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