COLLEGE OF ENGINEERING SIGNATURE BUILDING

Cameron Bailey Philip Graves Luke Gray Joe Hirsch




12/10/2008

LLEGE OF ENGINEERING
E BUILDING
¢ RD SUSTAINABLE

ilding and provide
ion.




12/10/2008




12/10/2008




12/10/2008




ory on a walk-in basis for a
or part of the facilities

12/10/2008




was 1S

he cooling tower/solar engine loop.

12/10/2008




12/10/2008

hetpillwww futurlec.com/Pictures/Photocell jpg




eQUEST Graphic Output

12/10/2008

Electric Consumption (kWwh) |

(000}
Bl

.
=
=

=
=
=

]

Jan Febr Mar &pr Mar Jun Jul ug S=p Oct How Dec

Tack Lghtung Pumps 2. Auk.

i Area Lighting i Extarior Usage
Misc, Equipmart wanhlation Fans

Electric Consumiption { kW h x000)

Gas Consumption (B

(2000,000,0007

Jan Feb WMar Apr May Jun Jul dug S=p Ot Mow Dec

viatar Heating Rafrigeration
HE Purp Supp. Heat Relecdan
Spane Haghng Spaca Cooing

T Fab M L Hap Tan Jal Aug Sap ot L e Tetal

=pacs Cod - - 4.8 Laa 4o.3 123 [TX] (%] az.e zz.3 17z [ T- I T ¥
Hast Repct. - - oo om T8 1&E 03 1m8 1z =1 E} - L]
Refrigerumion = > > ° ° ° ° ° ° ° °
Spaca Hoa - - - - - - - -
HF Supp - - - - - - - -
Hat Matar - - - - - - - - - - - -
Uant Fane Ex0  TeB  Edm  E03 B3l EZD EIO B4 73 m31 va3  mza  w7Ta
Fumpr & Aus. EE ] EX) 157 0.8 9.3 418 az7 LR EER ) =2 =0 za IR
Er Usage = > > ° ° ° ° ° ° ° ° ° °
HMisc Eouip BhLi  Bhd BSE ERO 6B 628 BRd 6T5 3R 648 393 3RE FamT
Task Lights - - - - - - - - - L3 124 125 260
Ares Lights 2767 2421 3854 3630 3810 3924 3967 3854 3ESE 3954 SOE3 4953 47495
Tatal aTés  ATET  2mm3 9mA4 sled AIT.Y  Aa38  eBaT  39m4 A0  TORA  ATI T,E4LT




12/10/2008

Technical Data
Solar Array 10 Sharp MT-
17501 175 \Watt, single-
cristalline modules
o Inverter: ¥antrex GT2.5 Grid-
Tied Solar Inverter, 2,500
Watt autput capacity
Tracker: Zomeworks UTRF-168
Track Rack

Performance
8.8 kwhyday, 3,200 kwt fyear
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HELIX \/\/IINIE®
MODEL S594

OUR PHILOSOPHY

Freedom is at the heart of our values — energy independence and autonomy — a freedom fueled by a resource that never runs

out. The wind.

Often the simplest and most elegant solutions are the best. We believe that energy self sufficiency is better than the current
antagonistic legacy system in decline. However progressive change requires courage, creative and positive innovation and
unerring focus on performance. This is the soul of the Helix system.

WHY HELIX WORKS

Inexpensive, reliable, simple, the hallmarks of the Helix system
make it the best choice for low wind speed residential and
commercial applications. The Savonius turbine based design
catches wind from all directions creating smooth powerful torque
to spin the electric generator. Mounted up to 35 feet high, in
winds as low as |0 mph the Helix system creates electricity to
power your home or business.

HOW IT WORKS:

As the wind blows the long helical blade scoops catch wind from
all directions forcing it through the turbine. The turbine genera-
tor is connected directly to your home and as electricity is
generated your home is powered. If the wind isn’t blowing your
home is powered by the energy grid as usual. If the wind is
blowing strongly then your energy produced can exceed your
energy consumed and, depending on your local utility, your meter
can spin backwards rolling back your energy bill.

S594 SYSTEM

The S594 (patent pending) is a commercial scale system for
applications on medium to large size buildings.The blade is 16 ft
high and 4 ft in diameter with a monopole support for the top
bearing. The system utilizes a direct drive permanent magnet
generator which reaches rated power at 200 RPM. Power is sent
through a Grid tie inverter for use onsite and back into the utility
grid for net metering.

OUR PROMISE

Helix Wind energy systems are designed, engineered and
tested at corporate facilities in San Diego and California.
Each component is individually tested to ensure the system
performs seamlessly as a whole. Our performance data is
from real installed working turbines, not a theoretical
power curve created on a computer.

ANNUAL POWER PRODUCTION S594 ELECTRICAL SCHEMATIC
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Horizontal Turbine
Must have smooth laminar wind
flow from a single direction.

Vertical Turbine
- Functions in wind from any direction.
- Functions in Turbulent or gusty winds.

TECHNICAL SPECIFICATIONS
Rated Capacity - 5 kW

Peak Power - 5.63 kW
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URBAN SITING

Urban structures create turbulence

Smooth laminar wind flow
Turbulence boundary
Red High wind turbulence

Blue

Rotor Dimensions - 16’ h x4’ w (4.87 m x 1.2 m)

Overall Height - 19.8’ (6.0m)

Swept Area - 5.88 m?

Rotor Construction - Ultra tough Aluminum Alloy

Type - Vertical axis helical Savonius rotor
Cut-in Speed - 8 mph

Braking - No braking needed for normal ope
override for maintenance.

Grid Connection - | |0VAC - 240 VAC, 50-6!
Inverter.

ration. Manual

OHz Grid Tied

and gusts which are ideal for Vawt applications.

TR

3 pole AC Grid Tied 2 pole AC
Disconnect Inverter Disconnect
§i = -
= e = | (treedeq)
Rectifier

T~
T~

~o
~o
~.
~.

Weight - 1400 |b (635.029 kg)
Design Life - 30 years

Installation -Roof Top: recommend 2 ft above roof line. *Consult
with Helix Wind field engineers for optimum placement guidlines.

Warranty - 5 year Limited Warranty
Generator - 5 kw high efficiency Permanent Magnet Generator
Battery charge systems available

- Unique patent pending design.

- Rugged aluminum and steel construction for any enviro-
nment.

- Modular, 3D blade for easy assembly and toughness.

- Helical turbine for smooth power production.

- Ultra reliable Low RPM Permanent magnet generator.

- Design gives almost silent operation at less than 5
decibels above background noise.

- Completely safe for our friends the birds and bats.

- Utilizes turbulent omni-directional air instantly, no yaw
control required.

Utility
Grid

MOUNTING FOR COMMERCIAL APPLICATIONS
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SHARP

solar electricity

175 WATT

] 7 E 5 WA | | ELECTRICAL CHARACTERISTICS IV CURVES

Maximum Power (Pmax)* 175 W Cell Temperature: 25°C
MULT'-PURPOSE MODULE Tolerance of Pmax +10%/-5% ¢ o0t o
Type of Cell Monocrystalline silicon e
ENGINEERING EXCELLENCE Cell Configuration 72 in series ’ 500 wind
High module e.fficiency for an outstanding balance Open Circuit Voltage (Voc) YRy \ 150
of size and weight to power and performance. . 4
Maximum Power Voltage (Vpm) 354V 600w
DURABLE Short Circuit Current (Isc) 5.40 A % 5 \ \ 0 %
Tempered glass, EVA lamination and Maximum Power Current (Ipm) 4.95A 3 /\ \\ 2
weatherproof backskin provide long-life and Module Efficiency (%) 13.45% 2
enhanced cell performance. Maximum System (DC) Voltage 600 V \l 50
Series Fuse Rating 10 A 1
RELIABLE NOCT 47.5°C \“
25-year limited warranty on power output. Temperature Coefficient (Pmax) -0.485%/°C 0 — : J
HIGH PERFORMANCE Temperature Coefficient (Voc) -0.36%/°C Voltage [V] comentvs Voltage
This module uses an advanced surface Temperature Coefficient (Isc) 0.053%/°C e Foner s Yolage
texturing process to increase light absorption *Measured at (STC) Standard Test Conditions: 25°C, 1 kW/m?, AM 1.5
and improve efficiency.
MECHANICAL CHARACTERISTICS DIMENSIONS
Dimensions (A x B x C below) 32.5" x 62.0" x 1.8"/826 x 1575 x 46 mm BACK VIEW
Cable Length (G) 43.3”/1100 mm A i SIDE VIEW
Type of Output Terminal Lead Wire with MC Connector I E
Weight 353 Ibs / 16.0 kg o | T
Max Load 50 psf (2400 Pascals) l
o
G
QUALIFICATIONS L_!'\’l_
U{L Llste'd UL 1703 cus A )
Fire Rating Class C B
WARRANTY
MUl_—H‘pU RPOSE 175 WATT 25-year limited warranty
MODULE FROM THE \/\/ORLD’S Contact Sharp for complete warranty information ° r
TRUSTED SOURCE FOR SOLAR. | D
. =S +
Using breakthrough technology, made possible Sharp muli-purpose modules offer Improved Frame Technology T - e
by nearly 50 years of proprietary research avariety of applications, e B
and development, Sharp’s NT-175U1 solar Design and specifications are subject to change without notice
module incorporates an advanced surface SHARP: THE NAME TO TRUST o hei raapective owhars. Shar takes nd responaiblity for any defects that may oot B A,
texturing process to increase light absorption When you choose Sharp, you get more than L:f:ﬂﬁ%i?&f?ﬁ:;?nsyh;if;éigjiecocn;vaecf S:z;g:tgocl):rt?g:tt:\\ea‘ta\;e:tbsrs:;;tc Power
well-engineered products. You also get Sharp’s Management, Auburn CA. Contact Sharp for tolerance specifications

and improve efficiency. Common applications
include commercial and residential grid-tied

proven reliability, outstanding customer service

and the assurance of our 25-year limited warranty.
roof systems as well as ground mounted arrays. A global leader in solar electricity, Sharp powers

i i i i more homes and businesses than any other solar SHARP ELECTRONICS CORPORATION
Designed to withstand rigorous operating _ y 5901 Bolsa Avenue, Huntington Beach, CA 92647
manufacturer worldwide. ®

conditions, this module offers high power 1-800-SOLAR-06 * Email: sharpsolar@sharpusa.com
www.sharpusa.com/solar
output per square foot of solar array.

B E C o M E P oW E R F U L © 2008 Sharp Electronics Corporation. All rights reserved. 08F-013 » VP-06-08
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