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THREE TOWERS

Installed Cost:
~ $45,000

Maintenance Cost:
$$$

Warranty — 5 yrs

45ft 60ft 45ft

Tower Cost: $5,000 $10,000 $5,000
Turbine Cost: $5,000 $5,000 $5,000



« 30% Federal Tax Credit, Production-Based Rebates, Declining PV Module Prices

« Message delivery




AR Wind Mean Average Annual Wind Speed at 98.4 ft (30 m) AGL

According AWS Truewind

y { AT TR T 3] AT PR 3 { - 3
bl o RS R [ { VY £ o
1 ‘{/ ey s o3 Tk Fizbans | \ = R AR / Fulton \ 1 / 1 Clay 3 !
~Benton) % Carrat At )\ Mo ! P.an?o'ph/ {
\| & SRR e L Mariod Batar/t SRS B LS e
S e B S e o,
i- T GE N\ /> N Sharp ) A
! \ F B D e s S0 o B ] o e el /\‘
= Q ayetteville L N v, i \ 1zard
- | ) | 3 [N o R Lwren
ICN Wasn.'ré:an s Macison.; . | ‘ N/ I A 4 3 /:a \,
\ Newton i S/C cy | by i
\‘ i f / y; i Storie

Johnson |~ 4 Van Buken_ |

o
o
£
©
-
-
o]
i lontgomery
FPolk \
| £ N
T
|
} \ Pike /
f /7 - .
f~ /1 Howar d / Foatures Generar\iz:.l :ransmmon Al Mean Speed at 30 m I:I 134.145 60-65
. [&-] ., "
SRR Sovier Ly N ol I S s mph ms [ 145-157 | 65-70
{ L G Yallas k, o o :
«\}?\ { g’ e / - i Dallas  «\ ({1/ & S Undertoowy [ <01 <45 [Jus7-188 | 70-75
{ V2 \ e aTary ;
B T~ |7 W T U i 7'\':**7 - f*"\‘\* cvciand A Interstate Highway oo’ A0RVAB kY I:I 0.1-11.2  45-50 |:|1e.a.1r.g 75-80
S 1 oot Step
‘ AN N >_§, e “'\".\/" e S e o Svtseptp []mzo12s 5055 [Jirs-190 | so-8s
- v s :
N LS Homps!c)i// Y ! { VBRI [J123-134  ss-60 = - o vas
. Little R\ == t | y Water Body
1108 /’v \\ oy S | Nevada . A4 . ‘ FRVE-T- 1
o { ’
2 0885 LN, | i ouachid ) LA )
& Cathoun ) ¥
%2 NN / { v j e |
mana NN .| / } ¢ . - . -
‘1 ‘\’*\ i 5 Bradley / \ Mississippi
S T/‘ [~ : 3
Miller .S B\t e —
s RN

= [
Slatapette Columbla'~ ..




: 0 ea (O erified o ~
@,
@, @, @,
0Q / () A a () 0 J 4
C @ C Ci
AR al_ArcReade ar200 ArcReade B-
Fle Edit View Tools Window Help
B & |E|'C" @& a6 Ea ‘Q‘O - 1:325.000 RARER N A [& annualWindRose * @ = &= — - # -
B £ lLayers -5 e Missowri e e
= [ Annual Wind Rose Data | Sulphur Springs = : bt Fermeiate At St L5
i | Bells Vish R
+ Image Hyperlink/Tabular Data Bella Vista, e gﬁﬁ Toble
= Tabular Data Only ¢ - ® e
= [ Main Wind Distribution Data . ey
Hivssse i
* { ravetis T - = - i
- srmuns s St. Thoma apal Church of Springdale, AR
A i 2 e T " T Eureka somgs ]
= [ Monthly Wind Resource Data ' piinhinsls g .
- | o Bentoriille 4 B
| Centsrion LI, T ille
= [ Hourly Wind Resource Data E\ a gl kﬁ%’f&""
® i 3Bzt
e & ciy | Bentop Cousty F’a Carroil Ganty e Forsst
o {
=] City (detailed)

5] Interstate Highway

= Major Road
5] Railroad

—
=] River/Stream
=] State Boundary

1
=] County Boundary

Alsbam g
;‘" oHIndstE e Matble “
/ - |
@ A ’ ) T
= Airport Bmshen  f i
e -l . . 3
=2 Urban i Est'mat?d S
|
Okilah i
= [ State / Local Park ghoma _Feminas] r,r, 4 I; I ~ d S dc  Kingston
= b Federal Land : EAve\‘A”n"n ua b b 'n pee L]
2 ‘Water Body v ; Medison County
- ~10.5mph at
5] Annual Wind Maps ! S Arfie Gt i chiaton O ‘: . mp a near
= Mean Speed at 30 m i | .
mph mfs “. @rﬂ:ln cumL s I ’l Weathers
| " d_ E L,
0 <101 <45 Y West Fork f groun eve tar |
d0d 11 45-50 | A | J Newion Gotn
Ll 123 50.55 ] | / i . 2
[J12.3-134  55-6.0 | ! T T KL%
| H SR PSR OO <
Doaus soes | s e e
mus-n7 6570 | | R A
0157-16.8 7.0-7.5 i i ! ol letets Rt ettt
- - i A I R A L R AT SISO
[116.8-17.9 7.5- 8.0 . | b T L R 2
|
[1179-19.0  8.0-85 | J et oWl 5 bSoses sreetatetetuliststatetotel st e curuotenelstere
| > 190 > 85 i e s NN Pt S SRR ?’:‘:’:’:‘:ﬁ& ey
: - | 1 oteloiclesinlolalelele st oinislolotele atetels e RS e eler et et
[ Mean Speed at 50 m | Evansuile R O L U S ! S LAt tate ettt e r s ttey
i e o e Pl o SRS 0 BB aRioss
Ll Mean Speed at 70 m | B R R S KRS o20Tel0 060 e0000% O o0 tateteteted
i S SRS S RIS
L) Mean Speed at 100 m ‘ R S S I o ORI
GOS0 I I SO IR SO
] Power Density at 50 m T B A H R AR LA LA, S0 0.9, 8
I S A ST R TRRS
D) Foverbonty 3 60 RS e S
= [ Seasonal Wind Maps = RS 5 o R S G R HHIARIAKD
< ¥ [eo =
Zoom the map to a particular scale

2 JSPringtown g

Boone County

Splmlﬁ Valley
S

430841.04 4040380.89 Meters




How Big is Small Wind?

V-17 PGE 20/32
V-15
EW 15
WTIC 31-20
Proven WT 15
ARE 442

BWC Excel T 10240

10 kW
EolTec 6 kW Endurance Proven WT 6

Whisper 500

Skystream 3.7 Kestrel 3000

2.4 kW ARE 110

Kestrel 1000

Proven WT 2.5

Whisper 200 Kestrel 800
BWC XL 1 Whisper 100

Proven WT 0.6



HOMEWORK and KNOWLEDGE DEVELOPMENT NECESSARY
(Well Informed / Conducted Decision-Making Critical to Satisfaction)

A clear understanding and acceptance of purpose and expec

A good understanding of available wind resource

.

2

Performance of investment homework leading to an understanding of what to expect
« Performance (most small wind turbines fail to deliver energy projected)
» Reliability
« Maintenance and repair/upgrade requirements
» Reference checks

Evaluation of energy efficiency options and an understanding that it's a lot less « A
expensive to not use a watt than it is to create one / p /

Evaluation of trade-off between the incremental costs of taller towers and power
output

An understanding of what is being delivered once functioning (e.g., metering and data
logging)

Performance standards or certifications for small-wind would be very valuable but do
NOT exist, unfortunately



HOMEWORK and KNOWLEDGE DEVELOPMENT NECESSARY
Well Informed / Conducted Decision-Making Critical to Satisfaction (cont.)

Discover Siting Issues

» Legal or Regulatory
o Municipal and county ordinances

= Built-structure height restrictions
= Minimum setbacks
= Turbines might require a variance or special-use permit
o Building codes
o Homeowner association covenants and restrictions
o FAA height restrictions
= Around airports and helipads
= |f > 200’ above ground level — lights and FCC registration

« Environmental Concerns
o Loss of “curb appeal”
o Restriction of space usage — No trees or future construction
o Turbine space is often limited requiring tall towers



Northwind 100 BWC Excel-S Skystream 3.7
100 kW 10 kW 2.4 KW

Remote Villages

Schools Remote Telecom
Businesses Homes
Remote Villages Homes

Municipalities

Commercial / Retail

$450,000 to 500,000 each E N $12,000 - $18,000 each
Estimated installed cost $55.000 - $65.000 each Estimated installed cost

Estimated installed cost



Mfg Est Annual Energy Production

Northwind 100 : BWC Excel-S | Skystream 3.7
100 kW g 10 kW § 2.4 kW

Wind Wind g

Speed kWh Speed kWh i kWh

5 m/s (11.2 mph) 150,000 8 mph 2,880 1,200
6 m/s (13.4 mph) 228,000 9 mph 4,440 g 2,040
7 m/s (15.6 mph) 305,000 10 mph 6,240 i 2,880
8 m/s (17.9 mph) 377,000 11 mph 8,400 i 3,720
9 m/s (20.1 mph) 440,000 12 mph 10,800 ’ 4,560
10 m/s (22.4 mph) 492,000 13 mph 13,560 5,400

Production Estimated by Manufacturer



Feet Northwind 100 BWC Excel Skystream 3.7
AGL 100 kW 10 kW 2.4 KW

156
150

125

100

75

50

25

Awesome
|

| want one




Feet TRINITY WIND TEST PROJECT: Skystream 3.7

AGL WIND SPEEDS and PRODUCTION 2.4 KW
150 - Mfg Est
Wind Annual
Speed KWh
125 8 mph 1,200
9 mph 2,040
10 rmgh 2,880
i 11 mph 3,720
100 — —- ]_'Z‘m'ph""""""'4',560'
13 mph 5,400
75
— -60 ft ————————————————————————————————————————————————————————————————————————————————
Vs @ 458t 45 ft




Skystream 3.7
2.4 KW

An downwind turbine with inverter in the nacelle.

Inverter 208 Volt
DC to AC Single phase

Other turbines (e.g., Bergey Excel) have separate inverters and are upwind
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Cumulative Performance Footprint ;
Selected Date Range || 574.6 KWhr Since installed, this -
Date Range Average || 11.5 KWhr Skystream has
Today So Far 12.5 KWhr prevented the release of

| Since Installed 937.8 KWhr

1007.5 |bsf457.0kg  of Co,

compared with energy from coal.

5/1/2009

PP ~ ONAL DA SOARD
@ Skyview 2.0.0.vi =0
File Help
@ SKYVIEW Select Turbine: SKY37A_1010-5267 -~ l
Overview | Quick Diagnostics | Turbine Setup | Power & RPM Data Logaging | Advanced Diagnostics |
Turbine Status




SUPPLYING THE MESSAGE ¢ INSTRUCTIONAL DASHBOARD (cont.)

@ Skyview 2.0.0.vi =0
File Help
@ SKYVIEW Select Turbine: SKY37A_1010-5267 -~ '
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o Generating S H V ST R : H M
Real Time Power and RPM
Ready
-360 -3200
Waiting
Power |»™ -340  -3000
Fault RPM | ~320  _3gpp
300 600
-280
-2400
-260
-2200
Communication -240
) USB -200 . -1800 E
']
B interiace -180 2-1600 &
-160  -1400 =
skyst -
d ream 140 _3300
) Inverter -120 -1000
-100
@ Data . A
=600
-60
Signal _
Strength -40 400
-20 —-200
-47 dBm -0 -0
Streaming Data




MAINTENANCE¢/ ! b LDbLCL/ ! Db¢

BEt 2

PR R




Very Informative Web Page
http://www.stthomasspringdale.org/

Trinity Wind Project | St. Thomas Episcopal Church

Apple Yahoo! Google Maps YouTube Wi

2898 S. 48TH ST
SPRINGDALE, AR 72762

o | Fami An Gicrns ity ity Of . Thomas | i Dy Ot | Nows - Prayrs | Somor | . Thomas
Wors p Trinity Wind Test Project "No one Is born hating another person

because of the color of their siin, religion or

Youth| |

Sunday background. Hatred and Intolerance have to

PR ——

be learned and, If they can be leamed, so can
love and tolerance, which are more natural to

human heart. Even in the grimmest times
1 have seen glimmers of humanity which have
reassured me that man's goodness 's the
flame that can never be extinguished."
--Nelson Mandela

8:00 AM: Holy Eucharist: Rite 1
9:15 AM: Christian Formation (All Ages)
10:30 AM: Holy Eucharist: Rite II
3:30 PM: EYC

Holy Week Schedule
Palm Sunday March 28th
8:00 AM & 10:30 AM
Maundy Thursday April 1st

00 PM
Good Friday April 2nd
12:00 noon & 7:00 PM

2898 S 48th St
Springdale, AR 72762
479.751.9184

(Click for Directions)

Resources
Anglican munion
Publishing
of Arkansas

Easter Vigil April 3rd

Easter Day
8:00 AM & 10:30 AM

Recent Updates
363
Trinity Wind Test Project
Kid’s Day Out
Daily Prayers
Youth Book of Common Pr
Christian Education e Daily Office
pal Church (USA)
Devotion

Calendar

Toda){ Three Skystream 3.7 turbines, each expected to produce approximately 2,850 kWh annually
KDO with higher monthly averages in the late fall, winter, and early spring months and lower

Mar 31 monthly averages in the summer months.
KDO

Some Background Information

Three towers: One 60-foot and two 45-foot, expressing trinitarian faith. Wind has long been

Apr 01 regarded as a sign of the presence of God's Spirit upon the earth.

KDO

AA Installed cost: $42,000.

Maundy Thursday Service i s - .

Maundy Thursday Service Project includes field testing of turbine hardware, software, communications, service, and
Apr 02 production.

KDO

Gond Eri

Q Find:

We began pondering the merits of a wind turbine project at St. Thomas in 2005. Noting the

[ Match case




Thinking of Vertical Axis Wind Turbines?
Do your homework!




HOMEWORK and KNOWLEDGE DEVELOPMENT NECESSARY
Well Informed / Conducted Decision-Making Critical to Satisfaction (cont.)

» Consider the message sent by inoperative wind turbines

Axiom #1.  Wind turbines, moving or not, represent a visual intrusion

Axiom #2:  Forgiving a visual intrusion is easier when the intrusion is perceived
as being beneficial

Axiom #3:  AKkinetic turbine is perceived as useful and therefore beneficial
Axiom #4:  An inoperative wind turbine violates the basic principle that

turbines do work

Theorem

Inoperative highly visible wind turbines possess the potential to do great damage to
the incipient small wind industry!



REASONS TO WAIT FOR SMALL-WIND POWER

Performance roughly half that of large turbines
wlk NBfé YSSiG YIydzZFl OGddzZNENXRa LINP2SOUSR
Towers not tall enough
Poor construction resulting in end of life before payback
Cost of energy produced is very high
Lots of silly and el-cheapo concepts
Poor safety
No standards
Shortage of published third-party test results
Unfavorable economics

» Expensive with long payback periods

 Unfair competition ¢ Utility rates are heavily subsidized
« Lack of institutional financial incentives



At the Church

Three Skystream 3.7s vs a Solar Electric System

$45,000 invested in three Skystream 3.7s in 2008 = 5,307 kWh annually!

What if the Trinity Wind Test Project invested...
$60,000 in a solar electric system today = 13,150 kWh expected annual production!

What if the Trinity Wind Test Project had invested...
$60,000 in four Skystream 3.7s in 2008 = 7,076 kWh expected annual production!



SOLAR INSTALLATIONS ARE ON THE RISE IN ARKANSAS

“Roadrunner”

STAENLY LR s e\ i

AR Y T ]\ Rl
Lt w"--‘-'. s.‘:” WX 3N T

21 kW 99-module 1,800 sq ft PhotoVoltaic (PV) array in Fayetteville, AR
Largest Residential PV array in the state and a Trem|Wel Energy Project

Expected Average Annual Production: 27,000 kWh



SOLAR INSTALLATIONS ARE ON THE RISE IN ARKANSAS
“Grace Lights”

17 kW 78-module 1,400 sq ft PhotoVoltaic (PV) array in Fort Smith, AR
Largest Church PV array in the state and a Trem|Wel Energy Project

Expected Average Annual Production: 22,000 kWh



Presentation by

Stephan Pollard, Ph.D.-environmental bynamics

Trem|Wel Energy, LLC
Fayetteville, AR and Van Buren, AR

(479799-9190

555 W. Maple St., Suite C
Fayetteville, AR 72701

trem-wel.com
stephan.pollard@trem-wel.com



