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132 8AQUTH BRYANT SAN ANGELO. TEXAS 76903.7295
TELEPHONE (31 5) 555.1 288

August 31, 1990 50-A—568

Aexmotor Windmill corporation
4277 DAY ERNRS LARae -
San Angelo, Texas 76903

- Subject: - Certifjcation of Aermofer Windnill wind lead desiqnm
‘strez‘}‘gtbs.

AZRMOTOR

AL your reguest, the 6°, &, 1Q%, 12, 14',-agnd 16* dianeter miils
and theixr respective towers UP £o 47! in height hawve been evalyated
far thelr wind wegistance capability,

The evaluation indjcates tha® all heights of the tower for the 10,
12%, 14°, and 16' mills; the 214 ang 27' towers of the 8' will and
tle 21', 27', ama 33' tewer of the -§' mill aze designed to
withstand wind jonda equivalent to 139 sph. -The 6' mill on thae 40°
tower - car, withstand windloads equivalent t6-110 mch, cn the 47’
Tover the equivalent spezd is 1as mph. Tha 8' mill ¢n the 33°'
Lover can withstana ap ecuivalent speed of 112 mpn, &n the 40°
‘tcwes the egquivalent speed is 109 uph, and o tha 47! +ower the
scuivalent Speed is 100 mph. The dezailsd calauelations Ssupgerting
these finQings ja atiached to thie report,

The equivalent yipa speecs indicated akove ate For the Aermotor
standard tower, he founcation desicy for withstanding these wind
farces must be accemplished on a casy pv cese Basis, considering

- =

all A2cal scil ccpditions and reculrements.
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H ERMOTOR. MA/Q miLe lowstrS

EEQ. UIBEMENT ; ﬁf& MmoTeR HAS ﬁg@assrgb THAT THE
TOWERS Fop THEIR < 128 oF wivamiLl g
CERTIF/IEY 8Y 4 | REGCISTEREd Pporsssiowd Ewcrneep

NV THE STATE ot /exns,

MOTES .

b Wwsmers  vo  Re  Evaiugresn  Aes THE @18,
12,14" ann 16" biameres. miess. THE & mie wiel
" 8 EVALUATED usI MG THE SAME  Jowed.
AS THE 8 miclL  inreewr RECALEULATING  1HE Forces,

2. THE mize 45 ASSUMED 5o Be <o..0) Amb
PERPENBICKLAE To THE  wikh, THE AcTuAde
SITUART 100/ I8y THE MiLs /< RAR ALLE L TO THE
WIS THERE BY RRESETING 4 SMALLERL  SurFAcE
AREA, ,

3. THE <HAPE FAcrors wseh ForR  THE Fopcg.
C;LC{,(LATIOIUS ARE  FROM- 742 Stauppel. Eunaing Coog,
- 19848

Y. ONE -¥oupTH THE  WEIGHT oF 7TwWE min AND  Towap
7> BE ADREN To E4cny .CORpee. POST sSTPesS.

5. THE wiiwog FORCES  wrer. BE iy TIRLIE BY &4
FACTOR, or /1 4/ ;o PAitow FoR.  wub AT A
K5 e OCBLIPLE 7  sys 508,

&b. ﬁLLowﬂBLE STRegS Fram 4m5k1cﬁl/ I/JST/TMTE oF
Steer Covstrucron MawuaL or Syeec CovsTrRuciron"
SevenTH  EniTion | Pack I-5¢. 1-52, 57— /¢, 512

f. THE  MAxweey AlAcrRRM. A Ao  Fopees wit L
BE  PRePAREn  For 7hue 427 sowee oNLY, Tk
MARTMUM, ALLowWARLE - (/oA foRCE wwrel. BE - ‘
CALCULATED For ALl Towse HEIGHTS,

8. #y = NET Aren oF  memBERS, A= Cpross ApgA oF MEMBERS,

™m
€ = gaTio  ofF NET  ARBA To GRoSS  AReR.
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é‘og 3 Wmwamit.  _on H2' 7owek

Ce = MAXImum  HLlowABLE  Lyws  FoRes on A #? rowe R
WiTH  puw & miLL

Sek  Ficurp 1 roe  memgse SIZE, Forces pwo  MAx weELe
BrAGEAN . _

Ariowapre  Srepsc

Fo- 1292 E _ P
@ T 23(k4f): T a
WHeRE. E = ‘7 PPD ks
!‘” k = ¢ j 44 i b
r= 394 For 2x2'x3,  BnernE
A = RIS T ’

7 memack F.= 12 7" (29 dgd ks = 3,285 psg)
’ 23 ( #x12/.394)°
Fa = FaxA =(3285 pa(.25w7) = 2348%

675" merser By c 2w (2986 i) - 3,533 pg)
23 (&.3802 L3994,

a > (3,533 pa ) (.25 w?) = 2,526 %

it

6.35;MEMBEK Fou Iav'rz(zq,qﬁqs@ksa) = Hlzt ps

23 (6.25 12/, 39/,.2)

i

fo = (412 Psi)( ,#5 ,u%) = 29 //(,,Vf“

Wiy Load  Cpicu EATIONS
—2  "eAb  “-ALCULATIONS

g
\l\l?,.‘, A
=§ )(v’)z
> 12, 5%¢q
Ha »
o - %,::

mZ 2 (2)(F )/,z+ 0 s”)//v)/fz = 2,42 {22
“/z(/‘/>?) #.99 €22
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Wy (conr)

] 4 2 >
T=5%% =7 . C = 49
Wp = C%Q A - ¢.8‘?g8 (‘/.?¢x5‘t2> = 4 36b %g

We
Au™ 2RV63SYi2 + % G.S")( 1.9+ 22 ) fiz + 2(%") (7' ) iz
= 2.94 ¢+
A= Y%dny'+e. ?)(é.?-s ) = 73,84 £
R
=28 = u . oe2 s

Wp= CooR < P g (13846) = p75q,

We”
A= 202" )68 Yz + %o (15") (2.2 22 (KO Y = 2.95 42
A= %Q¥r9.0)(6, 25" )= 2|25
95 F 1 .
= FBES s 1Y . = g3

We=Cq h=¢¥3q (21.25¢82) = 1.8,

W
w= (2675 )iz HE(.5") 0y 2 + % WEs Yo+ e(§ a3y 2
s 3 L{% 2
S (Y. +55)(675)= 32, Yo F2
P = 32”‘,?&: =0 . =g 32

Wa= Coo A= @324 (324807 = .99 g,

W

A= 202625V 12 + % (2" )(s‘swe)/g + 2(%)(8%)/,7_ < 366 f
A=2(55+2)625)= 38 444

_ Bl . ~ _
C= a3 = /4 S C= .38

Wy = C‘?,gA: ¢'35%8 (33.4‘{-{’-5‘)‘-‘— /3’.’7'5'38
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W
A = 20235012+ 4(2°)((8+8.2 Yz 5257V (15,3 fiz = 51943
A = % (68+82)(6.25) = 54,63 £ _
2 _ =
M S

Wr=Cggh = h35g (s6.634:2) = 17724,

ks ]

o =2 (23025 )z + BCYE2Yie + %)UY ffos 4 0g g2
Rh=2%(82+ 9s5)(625) = 553142

2 .
? = ;{‘ggﬁ(z‘tw_ = @. P8 C= @.38

Wo=Cou R = @359 (55302 /9.3, Dg

FORQE e ULATID0L

F ;(i:g ‘* __a’%/é_) L4l _ /,,),/(/2.5-?38 +6(3&2g>= 59?39

- o 7/") ( 7 4 ) ¥

R o= '/f//(:zi ¢ L) = 14 (275, , 9”""9 = 5.95g,
7 9 7 7

Fy = /,w(_«g+ 4 /.w(?./t/gw //.?939 = RS,
¥4 H 7 7 "

=LYl (W, wh \~ Ly 199 24%5¢.). %.9%
e /L//(T;;J, £ )= /1//(72“ /,;/g'?“ .97 25

—

q .
Fo= 191/ 6 W\ - 14/ 1395, /9.?.3?‘,) = /$.99 ¢4
(o | ‘/ i-._q\> & \_7/_~

el

Se Ficaes | For Mpxwgs, Dineeapn

Fosdd] /0 . w \ _ 1/ 1292 17364\ - 13.7
2 (';/ +7]i)_ (_______Z&-I— 7“2&>“ bs
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3 MiL L
Mp\y,m/\, ULBAL W iwo Zogg;

1

Y%  ToweR

MEMGER.  2-2 (6.25'Lo~§)
A = R + P

Altow, VTR WEIGHT

299" = 124,29, + 121%

%= 21.2¢ pst

MEMBDER. 2— 12 ((o.?‘s, Loan}

Pavracs = Fwmn + Pw&\c.HT

2526" = /p2.25g, + IpesTy

)

25 = 22,18 psf

MeEM RER- 2-21  goveews -, 28 = 21.29psf ok /pP ey
Yp' Towkk
MEMRDER 2-/2  GoykrvS . g =22/ psf oa 188 mpH
33" TJowse

memaelR. 2-16 Goverws

ﬁ}uo\u = Pwtﬂb + Pw&‘:c.HT
2996 = j\3Pg, + WP

% = 33.¢68 psd  on 112 mpy

2%  Towek

msmﬁs.h 2- 8 Govtpuy
Prirow = Bags # Puagiese
25207 = H.do + 868/

%y = .0\ P Ok jagt Men
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8 mile

21 TowER

MEMRER 2~4 Govepns
PhLLouJ = ‘:l)ulua i ﬁWE(GHT

2996™ = 49554+ ZeB/ |
gy = S5.62 ps@' orR /3BT mAH

é miLL

MNOTE: Fopep £ '(%) “ANO  THE  EICHT Gﬂﬁuge)’ ¢ ﬂl@ OTHE R,

P ForckES, AREAS  aan CALCALAT oS REmAIN THE
SAME  AS Fok THE 8 Ml . SEg Ficupng &
FOR memner 23Es, ForceS Awna MAXwELL  JrAckAM_,

RLL.OUJHBLE STrESS
SamE A FOR @' gL
7 mem ger fh = 2378™

4,?5; MEMBER Pﬂ = 28246%F

6.25" memseg Fo =294, %

Wil Lonan Cm.cm.aﬁws
wm“_-_‘—*\\-w

Wap
= @ A
? =g, (1) (3)°
= TR,
Wy = 4. 367, Wh= 1992, wy =19.3% 2.
Woy = Z3%4, Wg = 1345,

W, = 9.14?,(’ We= 13329
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Force Carcurmops

F,:(w¢ +__~)/;// - /’//( 28, & '5’:;4:&,) 4¢3gé

122 ¢, Rz % L/S—IZG Fo = /.97 ¢,

P‘W
1

R = 595g, Fe= 8.9% ¢ R = 13b7g

See  Ficure & For Maxwews 0 mncenr—

Maximum ., Whon  Lean

(%

AMPAD

H?  Towet

DMl g 214 covernusS

Pﬂkww -

29467 = HZ25 o + IS5y

Pmmj() = Pwstém*

{

2,7 2228 psf ok a5 men

HO:  Towesr

_MEMBFER 2'/8 CovERMS

flf\l—Lcwu = PLU“JQ r PWG'GW
2526% = 153pg + ULy
%= 24, /2 PSE or /B mpH

33 Towgp
MEMBRER. 2-10 sapepus

P“qu)_’:— Boman, = wWEioUT

2™ = Mg, + 8P5YY
%M 37.¢7 Ps-@ oR 53¢* MmpH

H

\{
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&' mint

o ?‘ Towkpr

Mermgel. 2-¢ GCovERNS

PRLLOLU = wag + PWEIC,HT
$¢.3pg, + P95
2,5 .29 psf on I3gT mem

2524~

{2

MEMRER 2~ ¢ GovernS
PRLI;O-N = Popy + Puercwr
29447 - 71,252, + 4¢5‘%»

2,7 67?5 psf or 138" mpH

7 $lko L

Zig T MAKImur~  AliowARLE  winp FORCE ow 4
' Wit A: 1" muee,

Tow & R

See Fieure 3 roe MepBER SIZE  Awb Force s,

VoTe: Tue (¢ ToweR HAS THE sSpme cposs Aren
As THE g Tow'E&\ S0 THE PRpyious VALles wit

BE USED.

Arspupmi s STeeag

Fo= 12 ")’ZE_ = B
23 (kL4/m)* A

WHERE E= 29 ¢¢d 5

K::. 1. ¢ " w
= .HYIS FoR. A e k2R x Yo APCLE
A= 902 w*
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1B paLp

ra MEMREE Fa. = /ZWZ(ZzL@¢ kso = 5, 185 ps)
23 (#xi2 / 495"\

P Fax N =B18S pa)( 9g2w™) = 4622 %

.75 memser Fa = ’Zﬂz(z‘?,m'#sv) = 557 ps)
23 (anyr/. 4957 )%

P, = B X A =(§5?6Psb(.9¢2mz): sj¢3¢7'

tLoes

625" memerR = 20729, ¢d k) _ 4, 5Py, esi
! » Pﬂu_oa}:- [él g¢‘/ PSIB('9¢Z-3N2.) ‘:_ 5:84?-_‘“—

WIND  Lopn CALcurniions

Ws
Wg= g A _1
= / .(93%,¢
Wa
.- b
An = 2025012 + % 151y Yz = 3.gpp2
A= 43ppc2
2
P dagas T 6l 0L cs L

“nz Cogh= 191y, (19902) = 495 %

Wa
A= 2(25)(635) 12 + % (15" (1y'+ 232 + Z(%")(;Z')/fa < 3.514p
t = ASE = 25 . c= bl

Wa = .6l g (12.8402) = 2.4y %‘4‘
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AmEan

/P ot

We

A = 2C2.8") (6282 + (15N 23441 Yie + 2(F )21 Yiz= 24763
z .
WS = 4 C= Gyz

W, = ¢.q:}&¢ (2125 ¢.%) = 7.9%8,4

Wy
Ao = 28635 Yz v O H1 Yz + 5D (55 fe +z(§§')(a3yz
= Y4 Y {2 .
ygpyfer : _
A
Wo = 3.3, (32.4907) = /2. 6H gy
W
A= 225" (625 Yz + %C2°)(55 4.8 ) iz + 2(H V(BB e = 418 £2*
z
tesgar = A . =37

We = @379,y (28.4403)= /14229 4

We
A = 228035 Wiz + 5(2)6.8'+ 8.2 Yz + B.G)(les VO53Dfr2= 54
 vpan
% = 5{#.?‘:3-&" = e L= @3F

W= P32, (566307 = 18,734,

We

—~—

= z‘(z,g-)(é.zg')/a.+ 5@ X822+ OV EY 12 = 492 0

A
P2

f= 5 = 89 . Cegav

W, -

6= 9352, (553167 = '9-31’2,95
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/P ’ miLL

Force  Chrcuramons

F = 14 #J¢ P _,.5-—) YA 14 /9632¢+ 495{,9 = g.éb@lq}

1

- /"//(% * _“__/i) = L5y E;iV?'O = 17244
q 4 , 4 ;

F = /‘//(w _éi/f = /W 8.’/’/gl¢ 4~ ???tl¢ = é,5¢7’,¢

’ g g+ L)

By = Mi(f‘g %): /.‘//(?.992 P _:z;z,'/g,,) = 2434,

! T 7Ty ?

Fer= 14] Wy Y/ Yx'/; /2.6‘1’%‘ /‘iZZg,) - 1. “I;Zg é

5 (‘1 + 7) (7 @ + = @ !

LE N We . We Y - /,l//(/\‘/,_z_z_z@ . /3.93%,¢): .6lg 4
“q- 4 E 4

Fo= . '//(w,: We = LY [182%.y » 19 34,@.@); 134344
’ Trse) (T g

See Ticuee 3 For  Maxwer. Diaceape.

MAximum  Wiwos  [opo
A7 Towee
] MEmBeER 2-/4 Coverns

- pRLLow = wag + PwEl@HT
5%%FF = M2AP 2.4 + 17487/
Zl¢: 3¢ .73 psf or 1367 mpH
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‘/Cﬁ faw;gk_ i

memgeR 2-/2 GoveERrRNS
Pi\u-ow = {?u,po = Pws;cm’
Sp3p¥ = 12424, + 1522%
%4 = 3732 psf  or 130T mpn

33 Tows®

Mmerpef 2-‘-/¢ CovE RIS

S

Pn‘-l—au = PWIAJQ * PWEIGHT
3809T = 192 15g  + [433%4

27 Towee.

MeMmxER 22 Govepas S

PU’E‘GRT
S@gzg ™= 3259, + 138474

PRLi.ouJ - P«upb

g Se 5P pl or 1387 men

21 TowepP

MempeR 2=b Gove RS

PRLL,OW = PWI:UO + PWE]GHT
59,77 = CePSqq + HPHYY

3@ = 33.25 psf orR 1347 mpy
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/12" il
e i s

D, T MAXipmum  AttowABLE  Winn  FOoRCE ox 4 Towe R
wiTH A 12" maiet,

See  Ficure ¥ rFoe mémgep  <ize  Aud ForcE S .

MoTE: Tue 12 ToweR  HAS SAmE  $/12F CoRNER  Posis
AS Tae @’ ToweR, S0 Tue Spion REMAIMS

THE sSamE,
Arrownpip  Svress
, _ z
7 MEMRER, Fa= 5 128 psy ~ P ® O
635 memper Fa = 5,524 Psy Carews = 5 ¢3¢ *
é,ZS“l MEMBE R_ Fa =6, S@Y p< l PBLLOUJ =5, 3(’_711
Whwo  Loar,  Caccurationa
We
We = 2, 4
YR s
: 29,2% %1z
IUA .
2 =
An= 228002 Yie + % 65X 13V iz = z¢p pu2
A= %BG3)(2)= 455 @2

3,06
LF = 43S ta = . 6é = C= /,¢é
Wa= Con A= 'P6g, (15507 = 4824,

We

Ao = 2SN 3 )Yz + '4_(/.5“)(/.3'+325')/72 + z(;g")(;_zs')/;a = 3.554
A = %(13+325) (&5 )= 75 34 L1

3.550 % . _
¥ = 753t = .23 o C=¢ 59

bk = c]'),ﬁ%'a({s.% &) = 9, ¢4"z,‘7,

™
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2 MiLe

&)

A= 2 s")(c.zs'))/,z + 50803 v )iz v 2(%7) () fra = B.4) £

A 22 (325" +H4.Y(6.2S') = '25, lb {22
0= 3 = 4 C=g43
W = pi3g, (R5.164%) = 19,824
LR _
Are= z(z.s')p(cz.?s‘)/a + 5 (.88 Yiz +%(2X66F Yz + 2(%)6) /12
A : '/zz(zfl.sié.z.?') (675 = 38,21 ££*
- B =y . - p.37
Wy = $.3% g, (36342 = /{324,

3

= 1(4_5")([,_25‘)/,2 + é(z“)(&.(d—'~l-8.33‘)/;z, + 2( %Az = Y4242
H%L: %2(6.42+8.33')(¢.25") = 74.88 £:% /
Hoy?fe*  _ i
= Zraaar = 1P o C= .35

WE = ¢'3gglz, (6’&-33{22} = /('°¢/812_
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2. _mrl
We
2
P> SR = g2 . C=gss

Wy = P38g, (42.724:%) = 233284

Foecy CaccurnTions

Fo= 4 I//( g, g/_@) = 192822, 482g,2>____ //'('["%lz
E ¥ Ea

A

e Fo = LY} (W“ + %) = /:5’/(77-328:?. + W”ai !{.gq%w
e |

=t
(f

L= LY/ (WT“ %@) = /.’//(?-_%b_@,e_.,_ /¢.32,o,,z) = 2Pl 2

Fyj = M/( —%4-'?_‘/_6.) = (B ) = 2ogn
47

% q
Fe = /.w(iuﬂ . We\ = /.z//(f‘/ﬁaz,z s /_4,1/3,,) = 1.83%,
g i 7
F o= L/,( . ) = Lo (/é,y/%lz + 2/.4,5‘2,,9 = B2q,,
- v 4 o
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12" miLl.

48 ' ToweR

MeEmMBERE 2-)2 GouERNS‘

PP)LLOLU = PWIUD T /QWGIGHT
Spsp™=122.88 ¢ + 22797
%o = 36.32- PsE or 13¢T  mpd

33" Towee

MemBER. 2-/0  Louverns

PRLLOw = qub = pwem,m—

5962 = 141,13 g, + 2PI3%

2 = 52.84 rse orR 13¢p*  mpPH
2% Towew

MEMRER 2- Govepns

PHL.I_QW = F()JU\JB 1~ WEIGHT
SP3ET = 8N g, 4 /NPT
% = 5412 ps¥ or 137 mpPAH
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74 ' /ML

qv“_/ < MAXIML(N\. ALLowARBLE wWiaon FORCE Op A TOuJGQ
WITH A 79 msel.

SkEE Ficuee 5 FOR MEMREER SI12E ANMA Forcg S,
Note: Tue ™' 7oweR HAS THE SAME GROSS AREA

As THE [2' Towege, so 7THE AREA cALcurATIONS
WHLL. REMAIN 7THE SAMmE,

A ttowpgrrE STRESS

o= 2w E - P por <€ > (.
. 23 (kl/g)z A r
WherE © E = 29000 ks Co=126b.|
k= L.gh L .
r= L5 v Fog 2"x 3"x 3¢ ANG LE
A= 1. qu e
7 memesl  Fo = /2 7°(2%pd £s) - 7517 ps)

23 (#x12 /.59 )%
- Favow ™ FaxAs (% 51?93\3(/65?/,«9 = 194 T

.35 - memeeR. R = 124)'2(29,¢¢¢ng _ %4 ps)
' 23(¢. 75 %12/, g%)z

Priow = (2R pa) 2.9 w:) = 88127

S ke/r)®
%.25 MEmMRge Fa_=[/~Lz*q?z)-j’:i .

2 o 3L) . (kLS
= 8C, gc,

oGS £59).
:.Ql - e(iaxz..l)’ J 34 kst = 9415

£ | 3625412/, 5% _ (62812 /. 59%)
B R Ci26.1) 8 126,15

Puow = @IS ) (193D = 182427
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/4 myLL

Wiws  Loan  Caccutaryon/s,

Yy
- %“_/ 4
" g (0D (7D
= 38'4%‘2914
W
A
r- A
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