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ABSTRACT
Beforc un inve:;ltrtenl in tvintl mrLines takes plctce

u fco:;ibilit,t,.stucls'sltoulcl be carried out' which 14ive's
ittfin'nruliln l() lxtlanliul itrta';ltr't uhttul (.)r/$ ttnl

economicul espects ttl a plunned tTincl enerEg' proiect 
'[he

vind polenlia! o/'a site acluallynttinly cletermines u'helher

the :sile is feasible or no!

To deterntine the wind potential of a site, Jirsl of all, wind

speed infornntion of lhe sile is retluired. Thi.s work is

relatecl *'ith the nreasltemenl ofvind .rpeed and vind data

logging to tlelerntine the v'ind polential ol'a site In lhe

vttrk, v,ind ,speed and directiott dala il'e corwerled to

cleclrical signal's h)' a designed-constructed anetnomeler
ond a *,incl clirecliorz poinler The.se convertetl tvind uttd

clirectiott datu ore sen! to a PC by an inter/hce circuit A

:;oftwure is writlen in l/85 ancl the tlutct gatherctl is sloretl

and processed in a sensiblefornJbr/ilrlher analvsis.

The designecl prolovpe svslem, ttrilh the added properlies,
vill be vcry hetp/iil in prepuring cletoilcd wind nap ancl to

wintl incluslrt,, v'hich ore slill ,1ot nalure in our cnntyIlJ

I. INTRODUCTION
As t ir trc passes world is running out his invaluable luel

sourccs which were consti tuted in t ime as old as rvorld's

age. So i t  seems impossible to construct t l rese sources back

with natural ways [2].  The question "so what to do?" is

frequently asked by hutnans especial ly by the scientists

dealing with energy. The only way to fulf i l  the growing

future energy needs seems to start using renewable energy

sources more actively.

Wind is one of those tnaior free, clean and inexhaustible
renewable energy sources. Actual ly, fbr ages, according to

historical records since l0'n century [3] wind has served

rnankind well  to sai l  ships, drive windnri l ls to grind grain

and pump water and even generating small  amounts of

electr ici ty. tn a period in the past, the discovery of oi l ,  the

invention ofsteam and internal combustion engines and the
subsequent large-scale development of power plants caused

a rapid decl ine in the use of wind as a powersource [4].  But
with progressing technology wind energy showed a steep

nse.
Thus the econotnics of wind energy and other renewable
energy sources look extremely encouraging

Y. Doq. Dr. Vedat M. KARSLI

Caziantep Universitesi
Elektrik ve Elektronik Mtihendisligi

Btiliimii
27 3 | 0 Gaziantep/TU RKEY

E-rna i | : vkarsl i@ganteP.edu.tr

Y. Dog. Dr. Mehmet TUMAY

Gaziantep Un iversitesi
Elektrik ve Elektronik Miihendisli$i

Bdliimii
27 3 | O G aziantep/TU RK EY
E-mai | :tumay@gantep.edu.tr

Before an investment in wind turbines takes place a
feasibi l i ty study should be carr ied out, which gives
inlornration to Dotential investors about costs atrd
econontical aspccts ol 'a planned wind ertcrgy projcct [51.
Accurate, properly designed measurements are extrenrely
valuable. A lot of money is wasted wlren decisions have to
be rnade without such measurements.

It  is evident that as in many industr ies we are undeveloped
in the energy industry. In this industry many devices are
easily irnponed from foreign countries. In this study a
prototype, computer supported wind speed and direction
monitoring and logging system which can be easi ly
produced in our country was constructed. The systenr can
be used to draw a wind map of a specif ic si te as well  as to
determine the wind potential of the whole country rvit l r
some extras and add i t ions[ |  ] .

2. WIND SPEED DETERMINATION
Wind direct ion and velocity can be measured and recorded
accurately by rneans of instruments or they ntay be obtained
througlr est imation f i 'onr certain observations. The nreans
that are used natural ly depend on the equiprnent avai lable
and thc purposc lbr which t lrc otrscrval iolrs are takcn.

Usually wind speed can be deterrnined quite accurately by
means of anemometer. There are lwo common types of
anemometers, those employing freely rotat ing cup wheels
and those operating by virtue of the air pressure produced
by the wind on a restrained system. Pressure tube
anemometer is example of the latter type. Addit ional ly
there exist so cal led "hot wire" and "doppler" anemometers
and studies on these are st i l l  continuing.

The common-type anemometers consist essential ly of three
or more henrispherical cups extending on horizontal arms
from a vert ical shaft or spindle. The higher the wind
velocity the laster wi l l  the cups rotate the moveable spindle.
In former examples of these devices, by means of magneto
generator arrangements, or a gear system with proper
electr ical contacts, this spinning motion is translated to
show the wind speed on remote instrt tments. This
equiprnent may indicate the instantaneous velocity or i t
nray record instantaneous or average velocit ies [5,6]
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2. SYSTEM

Filst of al l  i t  nrust be stated clearly that such a study was
decided due to the high need for wind speed arrd direction
Ineasurernent and logging systenrs in Turkey.

' l -he 
nrain objective ofthe systern is to get the digital speed

arrd direct ion data direct ly f i 'onr the hardware designed and
procoss, store and display these data on thc rnonitor in a
sensible {brm. The data gathered in tlris way nay be used to
prepare stat ist ical calculat ions about the wind speed and
direction in a required period. The overal l  systenr is a
cornbination of mechanical parts, electronics hardware and
a PC as shown in Figure I

J
8 E i ts  l , r 'a l l c l

C0r t rDru t r i ca t ion

l ; n e

Figure I The Overal l  Systenl

The speed unit coltsists of a suitably designed PCB and an
increruerrtal ly coded disk. 

' l -he 
coded disk can be seen in the

Figure 2. l t  is rotated by the nroverrent of the wind and
with the help of henrispherical cups 

' fhis 
rotat ion excites

an optical sensor on the PCB and owing to this excitat ion a
signal whose lrequency changes with changing wind speed
is produced -fhis 

rneans that i f  the disk rorates at a high
speed, the frequency of the signal produced wil l  be high
and vice-versa. The obtained signal whose frequency
charrges with the charrgirrg wind spced is convcrted into
analog fornr using a frequency to voltage converter. Thus
obtained speed signal is converted into digital forrn using
an 8 bits analog digital converter (A/D).

The direct ion data is direct ly taken fronr a Cray coded disk
with the help of photo sensors. Direct ion data is 4 bits that
is why a rvhole direct ion scale (360') is divided into 2a:16
parts So the direct ion resolut ion is 22.5" A 5 segnrents
absolute coded disk is used as shown in Figure 2 The 5"'
(outmost) segntent is used to measure the speed and to
rlake the design simpler al l  codes are located on the same
disk  [7 ,8 ,9 ]

Speed and direct ion data are transferred to the PC using a
paral lel interlace. Because the received data on the pC side
is st i l l  raw it  rnust be cal ibrated in order to rnake i t
approaclr to the real values. Calibrat ion is perfonned as i t
wi l l  be explairred later.
l lccausc thcrc arc trvo dif fcrcrrt  data scts (spccd arrd
di lect ion) to bc irrput to thc I)C arrd therc c.\ ists only onc
parallel port in the PC, the correct data set selection is done
with a cornnrand lrom the PC This is achieved using a data
out l ine of the PC. This data out l ine of the paral lel port is
connected to two separate 3-state buffers but one ofthem is

inverted. So by this way when one is selected the other wil l
be  id le ,

Figure 2 Coded Disk

l-he received data are logged into the I 'C, processed and
displayed on an active window. Irr this act ive windorv rvind
speed and direct ion infornration is nronitored continuously
for that specif ic si te using V85,0 and sonte extra toolboxes.

l-he software of this systern has been performed in Visual
Basic 5.0. There exist two dif ferent screclts of the software.
l-he f irst one (the lnain) is used for the real t i lne wind data
plesentation. l t  includes a conrpass to slrow the direct iorr
and a speedonleter for showing the speed as shown in
Figure 3. A str ip chart is also included to show the lately
recorded data in the past 30 seconds (changeable) as a
graph versus t irne passed. l-he second one is used to show
the back wind data as a graph. At the beginning i t  covers
the rvhole year. The end user has the abi l i ly to zoonr in and
out to rvlrere he wants. He can zoonr in up to 15 nl inules
periods. He can reset to the whole data or go back to orre up
level zoom as well .

Data is rccorded for cach lnirrute passes. But t l lc r.cal t inre
wind changes carr be viewed through the str ip chart section
oF real t ime reception vs. period of 30 seconds. Alter each
l-nrinute period ofthis act ion i t  is recorded to a database l f
i t  were selected to record the data with a shorter oeriod the
database would have been uselessly inf lated. That is why
such systems ntostly use a recording period of 5 rninutes
(changeable up to I  hour depending on the purpose) .
other wind readings from the system.

o l a l  t G  6 t €  6 r . b

Figure 3 Main Screen of the Software
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4. CALIBRATION OF THE SYSTEM

Iu order to calibrate the systenr to show the real wind

values, a commercial ly avai lable analog and a digital

anernometer with the courtesy of the Head of the

Meteorological Affairs office Caziantep Branch and
Aknraks Refrigeration company respectively and a wind

tunnel supplied by Mechanical Engineering Department of

University of Gaziantep were used. Cornmercially available
anenro,nelers and the constructed systelrr were put in fi'ont

ofa constant wind source such us a venl i lator or att  air
conditioner at same angles to produce the sanre wind effect
on al l  devices. Al l  readings l iom anemometers and the
constructed system were recorded. And by dividing the
value lronr the system to the value from the anemometers
gave us a coefficient, which will be used to calculate the

A graphic to show the interrelation of those two data
obtained frorn the device and alremometers respectively
after the coefficient was found and the resulting data were

drawn as in Figure 4. Additionally, arl error indication after
tlre calibration was drawn on the satrle graph. As seett froln

t lre Figure 4 i t  can easi ly be said that at alt trost al l  speeds,

the constructed device shows l incari ty. I t  shows a l i t t le

deflection from the linearity at speed around 4 m/s. But this

was due to the high friction force for the low speeds and

after a point friction florce reduces and stays constant for tlre

further speeds, Due to this, the error is reduced at higher

speeds.

It  is bel ieved that i f  suitable parts (bearings, nuts, scrervs,
sticks) and nrachinery had been available these troubles can
bc  rn i r r i r r r i scd .

Tens or hurrdreds of the radio frequency or telephony
supported similar systerns can be connected to a central PC.
By this way it is believed that a wind rnap ol Turkiye for
which forrnerly a foreigner conrpany was selected catt
easily be drawn. ln any case, investments to be done on this
subject wi l l  encourage wind industry and help investors on
lhcir t lccisiorrs anrJ support our cottt l try for t l rc expccted
later energy crisis to overconte the problenr.
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Figure 4 Calibration Results

5. CONCLUSION
Actual ly there are many cornlnercial ly avai lable sirni lar

systelns irnported from foreign countries' But they are quite

expensive and they increase the dependency of Turkey to

foreign countries and cause the waste of money.

The system lras some ntechanical construction problerns'

They are caused by rnainly from the friction forces exerted

by bearings rvhich are not precise and two not very

precisely aligned concentric sticks belonging to both speed

ind direction detection meclranics and imprecise handwork

on tlrose sticks. Due to the design depending mainly on

handwork these problems were not cleared away.
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