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SUMMARY
The main target of this study is providing the electric need of all
residence by the use of the wind energy by a simulation due to regarding to
different electric loads.
For this purpose area of Giizelyali-IZMIR whose 1998 year data is provided
is chosen for the no-wind situation accumulators are considered as sources
of energy.
After that for every electric load of each wind turbine the number of
accumulators is calculated by simulating the energy consumption of a
residence.

1.INTRODUCTION

The electric production of Turkey in the year 2000 is 124.949 GWh
and The electric consumption of Turkey is 128.322 GWh and the total power
of wind turbine centrals are 19 MW. In the year 2000 the total wind turbine
power on the world is 18.449 MW.

The important contribution of the wind energy problem to the
solution of the energy problem in the future can’t be denied. The two core
problem of the usage of wind energy is the non-continuity and the non-
storability of the wind energy and these two problems are related to each
other. As the non-storability problem is solved, the excessive energy when
the wind potential is high will help for the low potential situations, so that the
non-continuity problem will be solved. Today wind energy is used widely on
accumulators and enter connect systems. In the future it is planned to be
stored as hydrogen energy or potential energy.

In this study is researched if the total need of residence can be met
by the wind energy. Izmir —Guzelyali is chosen as application area. Four
different wind turbines with different power s are selected to provide energy
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for the residence in this area. And the usage of accumulators for the no-wind
situations are considered. Then daily energy consumption of one residence is
simulated for one year and the number of accumulators for each different
powered wind turbine is determined in order to provide continuous electric
energy. Finally economic analysis of the accumulator system is performed.

2. THEORY OF MEASUREMENT AND EVALUATION

Today the usage of wind energy whose negative effect to the
environment is much less than other types of energies is getting wider and
wider and the reason can be easily seen as the economic and the
technological factors are evaluated. The improvement of the wind energy
technology will make if possible to produce electric energy where it is far
from the electric network and the cost are high.

First the change of electricity need of a house can be met by wind or
not . In the second step wind velocity values for the turbine positions must be
determined.

Wind velocity measurements are performed by anemograph for a
whole year and the hourly average values are used. Wind velocity, changes
according to geographic conditions. For the application; to rely on theoretic
principles height is important and must be determined carefully. If the
measurement height is different from the turbine tower height the
measurement values can be transformed in to the desired height by the
following equation [4].

V.=V

g (LT H ) (1)

Here,

V. . The wind velocity at the required height,

I3

Vs : The wind velocity for the heights that the measurement results are

known;

H :The height of the point

H,, :The height of the point the measurement values are known, from the

ground level

p:Hellmann coefficient

Hellmann coefficient depends on the geographic conditions of the
measurement point.
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Table 1: The change of Hellmann Coefficient according to the
characteristic of measurement point[5]

Features Of The Measurement Place H (Hellmann Coefficient)
Law high seas 0,14
Fields and open areas 0,18
Woods and cities 0,28
Cities with high buildings, skyscrapers 0,40

Since meeting the whole energy need from wind power is aimed the
energy output of the turbine must calculated. This value can be calculated

from the wind velocity (V) against the conduction loss power ( P,) table by
the manufacturer companies.

E=nY P,Al oo @)
i=1

Where,
17 : Performance factor by the including conduct losses after the turbine exit

P : Turbine exit power

At, :Time interval
n: Number of measurements

And the finally the number of accumulators for the lack of wind
situations must be calculated. The excessive energy is stored in the
accumulators and if the needed energy for the lack of wind situations a new
accumulator must be added to the system. Mathematical model of the number
of accumulators hourly productions to the hourly consumption is as follows;

5<t,»|\K,=K_ -|E -E, |,N, =N, ifK_ >|E -E, |
=K, —|E~E, |+K,,N, =N, +1ifK_, <|E, - E, |

E=E, = Ki:KH , N,=N_,
E>E = K, =K, ,+E-E, ,N, =N, ,K
Where,

E,=Energy Produced by the turbine at the i’th hour,

=N, K

imax i b

E ,=The required energy for the consumption of the i’th hour,
N, =The number of accumulators required at the i’th hour,
K ,=the total accumulator capacity at the i’th hour,

K, =Unit accumulator capacity
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3. SIMULATION MODELLING

Simulation is numerical technique for estimating the measures of
performance of the modelled system. Estimation of simulation output is
based on random sampling.

A summary of the conceptual approach of simulation is presented in Figure
la.

Complex
Real-World
Problem

Mathematical Simulation Evaulation implementation
Model of the Experiments of of solution
Real-World > -»> Experiments >

Problem

f

Restructuring
of Mathematical
Model €------

Figure 1a: The Conceptual Approach of Simulation
The sampling idea of the Monte-Carlo Method differs in that is
concerned with the study of the behaviour of real systems in function of time.

Two distinct types of simulation models exit :
I.) Continuous Models
I1.) Discrete Models

Continuous simulation models usually are represented in terms of
difference-differential equations that describe the interactions among the
different elements of the system. Discrete models deal with systems whole
behaviour changes only at given instants. The instants at which changes in
the system occur identify the model’s events. These events occur at discrete
points. Gives rise to the name discrete event simulation. The discrete type is
the one that is usually presented in conjunction with operations research
topics.
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4.APPLICATION

4.1. Investigation Of Energy Consumption, Wind Potential And
Wind Turbines Of Residence Chosen

Daily consumption of electric energy of residence in Izmir where the
application was realised, was recorded from counter with intervals of 1 hour,
and conduction loss of 10% was added to recorded readings. Amounts of
consumption were shown in Table 2. In the residence refrigerator, washing-
machine, dish-washer, television, computer, electric-oven, vacuum-cleaner,
small electric devices for kitchen, electric iron, electric water-heater, electric
heater and electric lighting-devices have been used as consumer of electric.

Table 2: Daily Real and Simulated Energy Consumption of a

Residence
. Average
Time otthe | [ T |y | requemen iy |l Enrey

00%-01% 112 12 1232 1376
01%- (2% 128 128 140.8 1156
02% - 03" 108 108 1188 1156
03% - 04 109 109 1199 1302
oM* - 05™ 106 106 1166 1209
05% - 06" 107 107 1177 1201
06" - 07" 176 176 1936 1934
07* - 08" 214 214 2354 232,0
08 - 09 171 17,1 [ 1
0o 1 1, 1, 1
19 170 , 1 , ,
1% ® 7 J J 1,
1 001 00 , , 7,
1®1® 1 1, 1, 1,
%1% 17 17 17 1,
101 @ 1 1 1 1,
1 %77% 1 1, 1, 17
17%1 % 1 1, 1, 1
191® , , ,
1% ® 71 71 1 7.1

0o 7 7 J

1w 7 7, 1,

00 00

0 oW , , 7.1
TOTAL 5388 538.83 59268 57932
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Simulations was done for the other 364 days by derived new
consumption from observed data shown in Table 2.Values by a visual basic
program, because daily consumption of electric energy residence can not
become fixed through 1 year. Hourly means of energy consumption
simulated for one year were shown in table 2. As seen in table 2 daily yearly
and 20 yearly energy requirement of the residence will be 5793,2Wh, 2114,5
kWh and 42290,2 kWh respectively. Change of hourly means were shown in
Figure 2.

Hourly mean wind velocity values in 22m height for the year 1998
in region where application was realised, were taken from General Director
of Meteorology. These values were adapted by equation (1) for 50 m. height
in which wind turbine will be established velocity values which were
measured in 50 m. height in January between December 1998 were shown
table 3 between table14.
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Table 3: Velocity values which were measured in 50 m. height in January 1998.

Gﬁslf‘a‘ 0-1 12|23 |34 455667 |7-8|89|9-10 | 10-11 | 11-12 | 12-13 | 13-14 | 135 | 15-16 | 16-17 | 17-18 | 18-19 | 19-20 | 20-21 | 21-22 | 22-23 | 23-24 [ Vr73
1 o7zl olsrs]ae]22] 19 1,5 [ 1.8 26 | 26 | 39 | 33 |32 ] 10| 14| 17 18] 087 2219 307,3
2 1,7008]06|25(24 08[1,8]24(35] 28| 28 | 22 | 11 7|15 | 25 | e o8 | 22| 19| 28 | 29 | 25 | 19 265,4
3 [36]28|25/|33|61[58[58(31(53|50| 47 | 49 |39 | 46 |39 |37 | 17| 17| 12]07]| 19| 06| 28 | 1,7 | 15784
4 |22]21 |18 172426212935 54| 43 | 30 | 17| 1,5 ] 1,9 | 21 | 32 | 26 | 29 | 44 | 31 | 42 | 47 | 53 946,1
5 |47]54|56|67[58[53[54(46(49| 78| 65 | 62 | 51 | 57 | 44 | 24 | 12 | 29 | 44 | 24 | 31 | 35 | 56 | 7.5 | 36519
6 |61]50|44|53[67[53]58(47(50| 54| 61 | 54 | 53| 64 | 25|37 ] 40| 61| 67| 54| 58| 67| 69| 74 | 44582
7 |75]69|72 646058584743 32| 25 | 37 | 47| 54 |39 |37 ] 61 | 71| 69 |100]100]| 75| 67 | 31 | 63202
s a2 2|84l ns|26] 49| 49 | 57 | 50 | 31 3061 |61t | 31| 2] 1| 22| 07| 22| 3 1216,0
9 L0729 L7 o8 L7 04 alnal 12| 07 | 22 | 46 | 510 | 44 | 51 | 39 |33 | 19| 10| 03 | 22| 1.8 | 12 637,1
10 [26[32(36(3937|36[33[35[37] 11 22| 47 | 68 | 65 | 54| 56 | 61 | 64| 36 | 24| 1,7 85 | 81 | 60 | 33264
11 |58|61|56[65[44]67(83(89|78|51 ] 50 | 57 | 61 | 71 | 82| 86 | 81 | 86 | 58 | 65 | 60 | 79 | 81 | 74 | 84956
12 [56]53]25(32|46|46[49[39]21| 15| 22 | 36 | 54 | 57 | 47 | 49 | 39 | 310 | 39 | 26 | 21 | 21 | 11 1,9 | 15582
13 |24 |77y )2i]o8|2|L7 |2l L1 | s | L7 | 29 | 29| 19 | 14 | 19 | 15 | 14 | 08 | 15 | 14 | 14 144,8
4 194426375165 [51(33]67] 47| 67 | 35 | 1,9 | 54 | 721 | 78 | 65 | 47 3 | 26 3| 44 | 50 | a6 | 33115
15 |50|64|49[47]51]40(36| 183125 42 | 50 | 62 | 42 | 31 | 31 | 17 | 24 | 11| 1,9 | 1,9 | 36 | 25 | 21 | 15801
16 [40]47]50]62|67|51(39]64(50]| 53] 57 | 57 | 40 | 18 | 1,5 29 | 21 | 21 ] 08 | 14 ] 14| 1,5 21 1,2 | 20702
17 |21 |37 24 2917372111908 | 06 | 21 | 22 | 26 | 1.8 | 07 | 03 | 08 | 04 | 08 | 08 | 03 | 1,0 | 03 223,0
18 [10]24]15]|18)1817)12]06]15] 24| 15 | 1,7 | 33 | 40 | 58 | 49 | 22 | 28 3| 47 | 47 | 3, 31 | 22 838,0
19 | 17|21 26|24 1,7]19|15]|08 |08 1,0 42 | 46 | 37 | 31 | o | 15 | 11 | 12| 08 | 21 | 19 | 08 | 1,7 | 32 375,2
20 (324057575760 7161|8586 83 | 75 | 62| 60 | 76 | 64 | 49 | 64 | 71 | 71 | 96 | 86 | 87 | 93 | 89373
21 (8390795064 ]68[72(29|47| 46| 39 | 72 | 81 | 104] 96 | 82 | 93 | 46 | 51 | 81 | 74 | 94 | 71 | 49 | 99024
22 2936351517 7247243228 | 26 | 43 | 37 | 42 | 24 | 37 | 37 | 3. 39 | 510 | 1,9 | 42 | 26 | 25 | 13627
23 3747285040 1,8]1,5(43]|49| 50| 42 | 37 | 35 | 36 | 29 | 26 | 36 | 39 | 25 | 24 | 19 | 06 | 08 | 1,5 | 11022
24 |19 1730257244522 21| 14 | 54 | 64 | 68 | 68 | 57 | 3.6 | 49 | 49 | 26 | 15 | 1.8 | 1,9 | 26 | 16675
25 |12]08|21|19[08|04]06|14]|19) 07| 15 | 21 | 1,7 | 1.8 | 57 | 60 | 42 | 54 | 61 | 32 | 26 | 22| 69 | 74 | 17055
26 | 21192931 (39]26[53(29(39| 42| 47 | 54 | 7.8 | 7.8 | 74 | 83 | 89 | 85 | 62 | 68 | 72 | 68 | 7.8 | 29 | 56878
27 (3346|4037 ]26[35[37]40]|40| 36| 43 | 36 | 56 | 54 | 82 | 43 | 51 | 64 | 81 | 96 | 104 | 83 | 69 | 57 | 56555
28 5042 (37(36[39[43[42]25]|26| 46| 36 | 40 | 42 | 32 | 61 | 65 | 50 | 42 | 36 | 26 | 35 | 51 | 58 | 50 | 21253
29 (312225 2471815225 12| 1,7 | 22 | 25 | 22 ] 1,9 06 | 07 | 15| 19| 22| 25| 25 | 33 | 46 3353
30 4 (3133|1724 ]1,9]22]31]69]103 8888|8194 8,61 | 7,085 | 6,11 | 4,166 | 3,611 | 3,888 | 5,833 | 3,333 | 1,944 | 2,639 | 1,805 | 0,417 | 45348
31 |75 22 1 141929102844 | 33 | 33 | 24 | 1,7 | 22 | 1,7 | 14 | 26 | 43 | 54| 56| 61| 69 | 72 | 16435

Total: 85972,3




Table 4: Velocity values which were measured in 50 m. height in February 1998

Saat 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 | 10-11 11-12 | 12-13 | 13-14 | 145 | 15-16 | 16-17 | 17-18 | 18-19 | 19-20 | 20-21 | 21-22 | 22-23 | 23-24 Vri3
Giin

1 | 57 | 53| 44 | 49 | 53 | 58 | 67 | 68 | 69 | 81 | 64 | 74 | 69 | 67 | 64 | 58 | 64 | 7.9 | 85 | 86 | 86 | 67 | 7.2 | 83 7990,2
2 7.1 | 9.0 | ### HiH# #Hitt HiH# | #HE | #HE | 12,8 10,8 7,1 8,2 8.3 9.9 6.4 3.9 2.2 3.6 0.8 15 1.0 0.8 1.4 17126.9
3 1907|1825 2208 |04 1201|1008 ]| 31 [54]32] 12|17 14]26] 26 31 1] 35 | 35 | 53 579.3
4 54 |60 7.8 6,9 6,2 6,5 8.2 8,9 9.3 6,5 10,6 13,3 9.3 10,3 12,1 10,1 13,2 | 133 14,3 10,0 9.6 8.3 7.8 7.1 231526
5 | 74 85| 57 | 72 | 94| 93 | e | s | s | 0o 130 | 124 | 83 | 39 | 44 | 42 | 40 | 49 | 81 | 108 | 76 | 25 | 40 | 33 19948,0
6 1.9 | 42 1.5 1,0 21 3,1 3.6 3,7 4.9 5.1 4.7 6,8 7.5 6,9 6,0 6.8 4.2 6.4 4.4 39 5.3 6,9 6,9 53 3620,0
7 |43 60| 44 | 36 | 67| 36 | 47| 26|65 60 | 96 | 108 | 103] 86 | 86 | 82 | 7.2 | 60 | 21 | 26 | 50 3 | 82 | 10,1 9587,7
8 | 7.2 6.8 6,5 5,6 4,0 6,7 9,6 8.9 8,9 6.8 6,4 53 4.4 5.4 7.8 7,6 85 6,1 8.2 10,1 6,4 7.5 3,5 9824.0
o |29 24| 29 | 36 | 19| 17|31 |35 44 43| 3.6 15 | 28 | 40 | 3, 22 | 29 | 89 | 86 | 87 | 85| 82 | 78 | 82 4754,0
10 6.8 | 5.6 5.0 5,6 72 6,5 8.1 7.5 6.4 4,7 3.7 4.4 7.5 4.4 5.4 5.8 7.5 6,2 6,7 6,7 8,9 6,7 4.4 11,1 7470,6
1| 75 ]33] 3 37 |26 | 30 |22 20 12| 14| 25 | 48 | 68 | 79 | 72 | 49 | 49 | 47 | 29 | 44 | 46 | 3.6 3] 3, 2624,8
12 14 | 1.7 0.4 19 2,9 1.8 2.1 2,2 1.1 15 2.2 3,1 5.0 5,6 5.1 4.6 4.6 3.6 1.9 1.1 1.9 2.4 2.4 1.7 828.5
13 | 18| 44| 49 | 44 | 35| 24 | 43 | 553 |57 | 46 | 35 12 | 29 | 29 | 3 46 | 24 | 10 |19 | o4 | 11| 24 | 12 | 21 1133,0
14 0.8 | 22 1.2 0,8 17 2,5 1.4 1.2 1.4 2.1 4.9 7.8 7.9 8.3 8.2 8,2 85 6.8 7.5 6,0 5.8 3.1 3.1 3.3 4660,7
15 | 24 (82] 90| 78 | 57| 28 | 1.9 19| 21| 49 | 46 | 44 | 39 | 58 | 51 | 51 | 50 | 40 | 3, 3030 | 28 | 29 | 3, 3213,6
16 1.5 | 04 0.6 15 0,8 1.4 1.7 0,8 1.0 1.8 3.3 2,9 3.7 4,6 3.7 2.9 3.1 2.9 0.8 17 19 2.2 0,7 1.9 395.5
17 | 1829 1,5 | 30 |30 ] 6567|7875 65| 78| 99 | 75|69 68| 68| 50]3, 3,1 3132 ] 25| 26 | 3. 49873
18 47 | 5,7 | #i# 8,9 7.8 9.3 9.9 8,6 7.1 4.3 9.3 12,4 16,1 | 11,1 13,3 11,2 9.7 6.9 11,1 13,5 | 11,9 | 13,2 | 11,2 14,0 30860,9
19 | #es | s | mes | e | 68 | e | e | 94 | 46 | 49 | 61 69 | 29 | 25 | 29 | 31 | 3, s1 | 21 | 29 3 14 ] 26 | 26 12403,2
20 1.5 1.9 2.9 2,5 2,9 2,2 1.7 2,5 3.2 3,1 2,5 15 3.1 4.4 5.3 4.6 5.3 53 4.0 4.2 2.2 0,1 1.0 1.9 9979
21 |25 |22 19 | 25 | 26| 24 | 10| 15| 14| 40 | 15 18 | 39 | 39 | 51| 53| 54| 46|31 | i |21 08 22| 24 882,0
22 1.9 | 1.8 1.8 1,0 15 2,1 2.1 2,2 0.6 11 1.5 3,1 2.9 4,0 2.6 2.2 2.9 3,5 3.2 17 1.9 2,5 17 1.2 339,2
23 o7 1ol 21 | 28 | 4] 15| 0|31 | 1,7 15| 40| 26 | 35 3| a2 | 47 | 61 | 53 | 43 | 35 | 3.0 | 26 3 | 08 1003,2
24 24 | 1.9 1.2 1.4 2.4 2.4 1.4 19 1.2 1.0 3.1 32 4.2 39 6,7 7.6 6,7 53 53 4,6 2,5 2,9 1.0 0,6 1726.2
25 |og|o1| 07 | o] o] 19|15 08|00 1,735 ]| 51 | 46405861 ] 65| 69| 49| 49|32 17| 25 26 1698,3
26 6.1 | 44 9.4 Hi# #Hitt 8,9 6,1 7.4 | #i# 9,2 9.9 9,0 9.3 7.4 8,6 9.7 9.3 8,2 9.4 122 | 12,2 | 10,6 9.6 11,1 20763,2
27 | 99 |58 44 | 37 | 58| 85 | 26|86 |57 31| 25| 31 | 44 3| 3, 31 | 3, 3, 30 035 18] 25| 12| 25 3451,7
28 29 |21 1.5 2,2 1.2 2,2 1.2 2.2 1.1 2,5 2.8 4.3 6,7 57 5.3 6,1 6.8 5.7 2.9 0.4 1.4 15 15 1.8 1588.6
29 0,0
30 0,0
31 0,0

Total: 197611,0




Table 5: Velocity values which was measured in 50 m. height in March 1998

Saat 0-1 1-2 | 2-3 3-4 4-5 56 | 67 | 7-8 8-9 9-10 | 10-11 | 11-12 | 12-13 | 13-14 | 145 | 15-16 | 16-17 | 17-18 | 18-19 | 19-20 | 20-21 | 21-22 | 22-23 22:: Vr3
Giin

1 28 | 44 | 57 3 | 36 | 56|49 |46 37 | a6 | 29 | 31 | 37 | 32 | 3, 36 | 1,9 | 1,2 | 24 | 28 | 39 | 40 | 49 | 61 1701,5
2 6.5 8,1 | 10,3 9,9 8,9 79| 82 | 75 7,6 7.1 6,8 4.7 3,6 4.0 4.4 5.0 6,1 5.8 4.2 3.6 5.1 6,1 8,9 9.0 8908,2
3 8.7 54 | 21 11 2,1 1,0 17 1.9 2.2 5.3 5.4 7.1 7,1 6,7 8.9 8.1 6.9 5.7 5.4 4.6 5.8 4.2 3,6 0,6 4501.6
4 1.0 29 | 32 1.4 1.4 2.8 17 1.1 1.2 1.7 2.4 3.1 3,6 3.6 3.6 39 3.9 2.5 0,7 1.5 2.8 12 3,5 2.8 504.3
5 21 | 50| 46| 54 | 58 | 50| 74|71 86 | 86 | 76 | 94 | 8.1 82 | 79 | 68 | 71 | 56 | 62 | 86 | 69 | 50 | 75 | 68 8520,2
6 62 | 57| 46 3| 57 |s56|54|67] 92 103|106 76 | 71| 54 | 61| 50| 3, 19 | 44 | 75 | 147 | 121 | 64 | 97 | 124564
7 54 | 49 [ 37| 31 | 60 | 58 |64 | 43| 49 | 3, 39 | 3, 60 | 75 | 87 | 74 | 93 | 67 | 54 | 60 | 37 | 39 | 3.1 1,2 4716,6
$ 12 |15 | 1,8 25 | 46 | 58|47 | 47| 54 | 50| 71| 75| 58 | 53 | 72| 72| 86| 85 | 90 | 58 | 71 64 | 78 | 106 7133,9
9 9.4 11,0 | 10,8 9.4 8,7 8,5 6,1 6,7 9,0 7.2 6,2 6,1 8,7 11,7 13,6 16,7 8,7 9.2 8.6 8,7 9.4 8.2 6,1 5.4 215949
10 6,7 10,1 | 9,0 8,5 11,1 [ 10,1 | 3,9 | 7.5 5,0 7.5 6,9 8,6 7.5 6,0 6.8 8.6 6.9 6,1 9,0 9.2 11,2 11.4 13,9 12,1 18093.6
11 8.7 9.3 8,5 5.4 5,0 3.3 19 | 2,6 11 2.2 2,6 6.2 4,7 4,7 5.7 6,9 6,1 8.3 6,4 5.0 5.6 5.0 6,7 9.7 6137.9
12 8.1 4,7 | 2.4 2,2 2.8 24 | 24 | 35 1.8 3.2 2.4 2.8 3,5 2.2 2.1 32 3.6 3.6 3,6 2.2 19 1.8 0.4 1.1 10759
13 o | 14| 4] 12| 25 | 14]22]26 3 | 3. 36 | 25 | 33 | 49 | 49 | 46 | 47 | 46 | 40 | 26 | 11 12 | 21 1,9 913,3
14 9 | 1,722 24 | 24 |21 15] 15 10| 22| 35| 3 42 | 47 | 53 | 44 | 44 | 49 | 35 | 14 | 21 24 | 14 | 17 866,9
15 7 |19l u7| 17| 26 | 15210 08 | 1,7 26 | 28 | 36 | 42 | 26 | 65 | 47 | 3, 76 | 68 | 97 | 64 | 72 | 86 3633,0
16 | 53 | 71|54 47 | 82 9792|9358 | 92| 83| 97 | 10499 |10 132]11,7]125] 94 |107] 99 | 85 | 89 | 94 | 206970
17 11,1 | 11,8 | 10,6 | 8,7 5.8 6,1 75 | 9.2 72 9.9 11,5 11,9 12,5 10,3 9.6 13,3 13,7 13,2 11,9 11,1 10,4 9.0 11,1 7.8 29014,0
18 9.4 11,2 9,7 10,0 9,0 96 | 79 | 83 8,7 11,1 9.3 9.2 8,5 9.0 10,0 9,6 9.9 9.0 4.6 6,1 8.2 8.1 6,7 5,7 17285,1
19 5.0 4,0 | 50 33 19 4,3 53 5.0 2.2 4.2 5.4 7.1 72 2.4 7.8 7.6 6.9 6,7 5.0 2.8 2.2 2.6 2.2 2,6 3450,5
20 2.5 1.2 | 22 1.8 21 1.8 19 | 2,6 2.2 2.5 2,5 2.2 3.3 3.3 3.9 5.0 5.0 3.3 17 1.2 15 1.4 1.1 1.5 565.8
21 12 | 1,725 36 | 1,9 |31 |26 44| 39 | 24 | 29 | 54 3 | 25 | s0 3 | 79 | 72 | 82 | 76 | 54 | 26 | 19 | 29 3343,4
2 | 3 42 | 54| 67 | 60 |101]101]| 82 ] 97 | 108 | 86 | 62 | 72 | 79 | 96 | 11,4 | 104 | 92 | 7,1 | 94 | 81 54 | 29 | 19 | 135281
23 18 | 2525 26 | 1,5 | 101,914 1,0 | 24| 19| 49 | 68 | 728 | 62 | 101 | 75 | 64 | 61 | 46 | 44 | 42 | 44 | 61 3761,4
24 | 64 |44 |42 | 49 | 42 |35 26|19 1,5 | 25 | 25 | 19 | 28 | 33 | 50 | 56 | 58 | 50 | 28 | 14 | 25 | 28 | 22 | 28 1489,4
25 1.7 22 | 25 2,9 3,1 42 | 3,6 | 40 3.3 3.6 4,0 5.6 4,7 4.0 2.1 4.6 5.4 6,7 3,6 4.9 5.4 4.2 4,7 53 19663
26 5.3 79 | 65 8,1 10,6 | 7.8 | 11,9 | 12,5 8,6 12,9 10,6 10,0 12,4 12,9 10,6 72 3.7 3.1 3.2 4.4 8.7 4.0 3.1 4.6 18369,7
27 3.6 42 | 49 4,0 3,1 39 19 | 3.2 33 1.7 3.3 3.1 2,9 3.7 3.3 50 5.6 5.0 3,6 3.3 6,1 6.8 4,6 6,0 2006.4
28 2.2 21| 25 4,0 7,6 57 | 53 6,1 6,8 3.5 1,7 3.2 4.2 2.1 4.0 8,7 8.3 5.8 35 5.6 3.1 1.1 1.2 2,5 3354.4
20 | 21 | 14|28 | 57 | 56 |42 42| 3, s7 62| 725 | 71| 72| 76 | 68 | 68 | 76 | 67| 65 | 64 | 78 | 89 | 97 | 87 7292,0
30 | 88 |805| 7.5 | 7,083 | 1028 | 917805833 | 85 | 8,61 | 5972 | 4,444 | 9443 | 9305 | 5,972 | 5,555 | 6,388 | 6,11 | 7.499 | 8,61 | 8,055 | 7,221 | 5,555 | 4,861 | 11271,3
31 | 722 | 7367787777 75 | 67 |36 |81 | 87 | 72 | 83 | 7.8 | 65 | 43 | 42 3| 60 | 44 | 35 | 11 19 | 22| 21 | 17 59846

Total :  244137,6




Table 6: Velocity values which were measured in 50 m. height in April 1998

50 m YUKSEKLIKTE OLCULEN RUZGAR HIZ DEGERLERI (NiSAN 1998)

Zauat (i' I 23 i‘ 45 | 5-6 67' 7-8 | 89 | 9-10 | 10-11 | 11-12 | 12-13 | 13-14 | 13(5 | 15-16 | 16-17 | 17-18 | 18-19 | 19-20 | 20-21 | 21-22 | 22-23 | 2324 | Vr*3
un
1 |oe|2alar|o|l 2] a4 [15] 1,7 [ 210 ] 29 | 32 | 40 | 44 | 50 | 39 | 28 | 57 | 62 | 35 1,4 1.8 | 33 | 53 6,2 1367,9
2 |78(50[43|49] 26| 29 |42 57 | 65| 7.1 72 | 54 | 47 | 47 | 51 2,1 1.4 | 08 11 0,8 17 | 42 | 44 6,5 3062,0
3 |67|71]71|78] 69| 69 |56| 65 | 72| 86 | 68 | 46 | 36 | 29 | 44 | 44 | 53 44 | 22 1,2 14 | 22 | 29 2,1 4564,9
4 |v7|ifralas| L] 33 |19 39 | 1,7 15 | 26 | 39 | 49 | 53 | 58 | 57 | 47 | 53 | 43 | 33 1,7 | 26 1.8 1,7 12518
5 |46|42]35|32]50]| 36 |44 36 | 53| 53 69 | 71 | 54 | 44 | 51 | 56 | 3.6 1.8 1,0 L7 | 37 | 29 | 35 3,9 23242
6 |40(58[74|51] 47| 39 |39 44 | 57| 72 | 40 | 33 | 47 | 44 | 39 | 29 | 33 43 | 31 | 28 | 26 | 47 | 82 7.5 3311,1
7 |65(72(89|67| 75| 7.1 |67| 60 |64 | 64 | 72 | 57 | 79 | 32 | 35 | 32 | 53 46 | 50 | 76 | 72 | 57 | 68 8,9 7016,8
8 |75|78|64|87| 74| 74 |93]| 86 |89 | 100 | 103 | 94 | 87 | 61 58 | 68 | 79 | 57 | 53 | 74 | 71 78 | 69 7,1 118463
9 |82]72]9485|86]| 92 |79| 67 |54 | 76 | 100 | 96 | 76 | 85 89 | 90 | 72 | 107 | 104 | 82 | 103 | 64 | 82 9,7 15646,3
10 [8983]40(65] 99| 81 |99] 11,197 ] 100 | 125 | 136 | 125 | 128 | 106 | 7.2 | 25 | 3.1 3, 60 | 47 | 21 28 7,1 18212,1
11 [44|43]|29(36] 82| 71 |56] 83 |103] 93 7.1 67 | 71 58 | 54 | 51 24 | 3, 3,1 12 | 31 42 | 69 5.6 59777
12 |60|64|54|78 11,0 11,2 (96| 83 | 7.1 | 68 | 90 | 82 | 79 | 103 | 128 | 139 | 108 | 125 | 133 | 122 | 11,9 | 90 | 53 | 107 | 248331
13 (9640|3644 54| 82 |71] 26 | 1,9 ] 3,1 43 | 46 | 56 | 82 | 89 | 69 | 37 | 37 | 36 | 26 | 36 | 22 | 22 33 4409,8
14 1|12 12]06] 22| 1,7 |12] 40 | 25| 15 12 | 29 | 54 | 43 81 | 56 | 57 | 37 L5 | 33 1,9 1,0 1,0 1,2 1355,9
15 o6 |11 |21|19] 15| 1,7 |15] 07 | 21| 33 43 | 65 | 15 8,1 89 | 87 | 81 87 | 68 | 61 58 | 51 | 62 5,7 52483
16 [31]26]33]32] 22| 26 |21 3 58 | 5,1 50 | 61 78 | 90 | 96 | 85 | 83 62 | 53 | 3.6 15 | 25 | 3 2,5 4693,0
17 [ifalo|s| 1,7 24 |21 11 |24 ] 39 | 3 53 | 49 | 43 | 58 | 49 | 54 | 3, 25 | 28 | 56 | 50 | 3, 49 1510,6
18 |61|57|64|68]69| 67 |76] 85 |61 ] 725 | 93 | 74 | 92 | 76 | 93 | 78 | 62 | 79 | 60 | 72 | 60 | 74 | 49 6,0 92877
19 |62]72]|69|64] 71| 96 |86] 92 [100] 100 | 75 | 76 | 7.8 | 67 | 78 | 61 49 | 29 | 21 37 | 49 14 | 28 2,5 85472
20 | 19]21]19|26] 25| 31 [26]| 26 | 25| 33 44 | 36 | 43 57 | 64 | 50 | 54 | 57 | 49 | 43 37 | 29 | 47 44 1769,1
2 (675708 |15] 1,0 29 |14 21 | 26| 56 | 54 | 65 | 68 8,3 74 | 72 | 72 | 87 | 72 | 61 2,5 L5 | 26 2,5 45222
2 |19]12]24|15] 26| 49 [49]| 39 | 17| 33 33 | 29 | 61 83 | 100 | 97 | 106 | 92 | 106 | 46 | 82 | 47 | 37 3,9 7145,8
23 |24 1922|2881 | 70 [56] 31 | 26| 32 | 50 | 47 | 36 | 86 | 64 | 37 | 71 74 | 71 | 15 79 | 54 | 25 14 4614,8
24 |15 05|75 21| 22 |49 42 |31 25 | 3, 43 | 57 | 74 | 79 | 78 | 81 8.1 56 | 3,1 29 | 28 | 3, 12 3283,9
25 |04]1,9]50(39] 50| 49 [39] 43 | 3, 57 | 42 | 46 | 50 49 | 46 | 46 | 49 | 53 | 3, 3.2 1.8 15 | 07 0,6 1765,5
26 [18]19]1.9]68]| 96| 83 [83] 100 |93 | 97 | 97 | 100 | 100 | 101 | 97 | 86 | 81 8.1 75 | 72 | 65 87 | 71 54 13918,6
27 | 5444|4756 61| 62 |61] 43 | 3, 46 | 24 | 50 | 51 6,1 93 | 93 | 65 | 72 | 68 | 68 | 42 1,9 1,7 0,8 49351
28 |08 |1,2]04]|06] 08| 06 [07]| 06 | 24| 29 | 32 | 35 | 29 | 22 | 25 | 22 L5 | 08 | 08 | 3.1 25 | 32 | 37 3.2 3455
29 [3,1[39)40(39] 40| 31 [24] 43 | 53| 58 | 67 | 76 | 8.1 7.1 7.5 72 | 32 | 28 | 49 | 36 | 40 | 40 | 43 58 3786,3
30 |44(36[3.6|44|417]4722]53|749 | 6,9 | 7.64 | 7,083 | 3472 | 6,388 | 6,666 | 5277 | 5,138 | 4,861 | 3,888 | 4,583 | 3,888 | 3,888 | 1,944 | 1,805 | 2,083 3442,7
31 0,0
Total : 183996,5




Table 7: Velocity values which were measured in 50 m. height in May 1998

0- | 1- | 2- | 3- 9- | 10- | 11- | 12- | 13- d- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23-
Z‘:;: 1023 |4] % 56 | &7 | T8 189 4y | gy 12 13 14 1 16 17 18 19 20 21 22 23 24 Vid
1 2224|1831 3, 19 | 49| 26 | 14|26 |35 ] 37 | 43 46 | 47 | 54 6,8 6,2 3,7 1,1 1,2 1,0 1,8 2,9 1438,7
2 |12|17]1,9]24| 22 | 08 |01 | 21 | 33| 19|25 42 | 42 | 50 | 54| 57 6.4 49 | 24 1,5 0,8 0,8 2.4 2,6 1145,7
3 |03(3.1]28]3.6]| 3.5 53 | 17| 28 | 10| 4289 ] 99 | 49 74 | 74 | 93 8,2 8,1 82 8,6 7,6 3,3 4.0 49 6687,4
4 |89)93[87|81| 76 | 106 | 128 | 124 |135| 135|129 | 133 | 147 | 146 |136| 137 | 11,5 | 175 | 182 | 165 | 165 | 119 | 85 7,1 537208
5 [35]33|24|47]| 46 | 42 | 3, 3, 37169 |60 | 47 7.8 87 | 7.6 | 56 5,7 5,7 3,9 2,9 22 2,5 3, 5.8 3638,8
6 |58|53|76|72] 67 | 65 |89 | 76 | 50| 46| 40| 58 64 | 69 | 67| 65 7,5 7.8 6,4 6,1 4,7 3,1 2,1 1,7 6072,6
7 [15012)25]12] 08 | 03 | 1,7 25 3|42 |72 69 94 | 97 | 89| 106 | 90 7,5 6,2 6,4 2,6 22 | 21 1,7 6251,0
8 |07 |12|1,1]|10] 1,2 1,1 | 24 | 3, 22 | 7,1 | 57| 49 39 | 39 | 3 3,6 5,0 7,2 6,8 6,8 9,0 9,0 | 65 1,4 3834,7
9 |40|22]26]29]| 53 64 | 40 | 44 |53 |53 |61 | 54 | 40 | 43 | 67| 3.7 8,1 7.9 1,7 1.4 0,8 15 2.8 1,7 2911,2
10 | 15|1,1|08|21] 42 | 54 | 44| 26 | 1.4 | 19|35 ] 53 54 | 67 | 64 | 7.6 7.1 [ 1702 | 6,1 46 39 | 43 1.9 0.8 29148
1m | L1|o1|1s5|12] 1,7 19 | 15| 1,7 |04 | 06| 08| 24 5,1 65 | 90| 92 8,6 7.9 7.5 6.8 42 50 | 54 5,0 4312,5
12 | 5847|3524 40 | 58 | 42| 40 | 43 | 47| 29| 54 82 | 68 | 74 | 68 6,0 44 | 40 3,3 40 | 46 | 40 1.4 3340,4
13 | 1,8]26]29]3.1] 3, 3, 29 | 25 | 51|65 ]| 74| 81 8,1 76 | 68 | 57 5.4 4.4 2,8 5,0 2,4 22 | 3, 5.4 3638,1
14 6978|8972 65 42 | 49| 62 | 69|53 |51 ] 1,9 26 | 33 | 47| 53 6,1 9,4 3 4,7 22 1,5 0,4 2,1 4871,6
15 | 14195747 1.1 2,5 | 3, 22 11,935 50| 61 6,7 89 | 92| 74 7,5 6,1 54 | 44 3,7 2,1 0,6 1,0 3909,3
16 [12]06(39]1,7] 1.8 | 25 | 50| 50 3| 51|57 61 72 57 | 50| 37 2,6 4,0 5.8 6,5 5,7 2,8 53 6.4 2945,0
17 | 6478|9044 21 24 | 17| 22 [ 39| 1L7]29] 29 37 | 33 | 22| 33 3.6 3.6 3,6 3,6 32 | 26 1.1 1.5 2087,1
18 |21 |14|18|17] 1,9 | 04 |03 | 22 |39 |47 ]| 46| 51 6,5 64 | 75| 7.5 6,1 6,7 58 50 | 44 1.8 1.8 2,9 2790,9
19 | 40|53 |56|68| 58 | 67 |68 | 51 | 1,8 |08 | 24| 36 54 | 33 | 28| 21 2,6 1.1 12 | 22 1.4 1,9 1.9 1.8 1993,2
20 | L1|15]19]12] 1,5 12 | 06| 08 | 15| 25| 44| 43 54 | 57 | 64 | 57 6,7 5,0 3,6 15 L7 | 24 | 36 3.5 1574,5
21 |44 [28)40|46]| 50 | 49 |64 | 74 | 64 | 53| 35| 46 50 | 60 | 75| 64 5.4 5.4 3,9 2,5 3 3,1 4,0 3, 3311,8
22 |57(58]|51|40]| 43 53 |71 710 | 67|43 | 40| 44 | 49 | 50 | 75| 76 5,7 5,0 3,7 2,1 4,6 3 4,7 5,0 3935,1
23 | 5429|4642 3, 22 | 43| 60 | 46|31 |46 | 49 | 47 | 76 | 96 | 90 6,8 7,1 6,1 3 1,7 1,5 1,9 0,8 4189,5
24 | 22252208 1,1 1,9 | 1,2 | 1,4 | 31|36 |35 43 5,3 56 | 64 | 68 7,2 6,1 56 | 47 3,7 1,4 1,7 2,4 2097,5
25 | 17192214 1.9 | 47 | 43| 51 | 40 | 43 | 43 | 42 5,1 56 | 39| 61 6.4 53 37 | 40 5.4 54 | 107 | 81 3833,7
26 | 7975|5454 43 | 106 [ 132 133 | 135|139 | 11,1 | 142 | 146 | 122 | 94 | 72 8,2 5.4 5,4 5,1 4.6 7.8 8,6 8,1 25368,3
27 | 78|56]69]|57]| 6,0 75 | 51| 47 | 25]29 33| 39 | 43 50 | 61| 62 5.4 8,1 64 | 49 3,7 1.8 0.8 1,7 3970,7
28 |31 |17]1L5| 1,7 1.9 | 22 [ 39| 39 | 40|39 |53 ]| 72 82 | 99 | 96 | 81 9.9 7.8 5.4 50 | 43 2.5 2.5 1.5 5563,3
29 |06|04|1,1|14] 14 1,1 | 3, 25 | 28|33 | 42| 51 5,3 74 | 74 | 74 6,1 6,7 54 | 49 | 42 50 | 50 2,8 2807,8
30 [ 49322425 1,9 |2916]1,53]0,555|0,97|236| 2,5 | 4583 | 5,694 | 3,055 | 42 | 5277 | 5,694 | 5,694 | 4,999 | 4,999 | 3,194 | 2,916 | 1,944 | 1,666 1458,9
31 | 1,1 1,703,939 3, 26 | 21| 3, 39 | 3,71 29| 44 | 44 | 67 | 76 | 78 7,4 9,4 7,9 5,4 5,0 37 | 50 43 4053,8
Total: 180668,8




Table 8: Velocity values which were measured in 50 m. height in June 1998

0- | 1- | 2- 5-16- | 7-| 8| 9 10- 11- 12- 13- 4- 15- 16- 17- 18- 19- 20- 21- 22- 23-

zi::: 1 3 S | 6 7 8 9 10 11 12 13 14 1 16 17 18 19 20 21 22 23 24 Y15
1 43 13,725 3,5 1,7 [25]33(26(35] 3,1 43 4,7 8,2 9,6 | 10,1 10,7 | 10,8 8,9 8,1 57 5,0 3,5 2,6 3,3 7118,0
2 251,835 2,1 1,0 [25]25(33|43]| 54 6,0 6,7 9,3 10,8 | 9.4 | 10,0 9,4 8,2 6,8 6,0 6,0 3,9 2,9 1,1 7025,8
3 35012921 1,8 L1 [26]22]25|21] 26 3,1 4,0 54 5,8 7,6 .3 11,1 8,1 8,9 7,6 54 2.8 2,4 2,4 4878,7
4 191,525 3 3 125(01,9]19]33] 3, 4,6 6,4 7,5 7,9 7,8 8,6 8,2 9.4 8,5 6,4 53 3,9 2,6 3,6 5120,3
5 [32]29]26] 21 3,1 |50]78(51]47] 3, 3,7 3,9 3,2 6,7 6,8 8,5 8,5 6,7 8,2 2,4 5,7 75 3,9 4,7 4587,6
6 [37]53]|60]| 46 29 |64 |53 |1,5]26]| 2,1 2,9 3,1 3,5 3,7 3,6 5,4 8,2 6,2 6,4 58 4,0 58 5,8 3,1 3070,1
7 |35(25|47]| 57 72 | 4746 (35|44 58 33 2,5 32 4,0 6,8 8,5 10,4 8,7 8,2 51 3,6 4,4 2,4 1,9 4967,7
8 |07(31|21]| 14 3,1 |2,1[53(25]|42] 6,7 57 6,8 7,9 8,2 8,1 8,3 6,8 7,5 6,8 5,0 4,2 43 32 12 4619,6
9 1,2 (3,607 08 06 |1,1|18|15]35]| 54 6,4 53 6,2 7,2 7,2 6,8 7,5 6,8 57 5,6 43 3,9 4,0 4,0 3343,7
10 | 293612 1,5 1,8 | 1,8]3,1]3,6|42] 3,1 49 4,7 51 58 6,1 7.8 6,9 6,1 3,1 0,7 0,7 1,7 2,8 5,6 2307,9
11 (395447 6,7 58 | 4429 1,146 57 47 49 57 3,3 7,9 6,9 6,4 4,7 4,6 4,7 43 4.4 6,9 6,4 38153
12 [ 425762 .3 89 |61|50[79(|89| 78 4.4 42 3,7 4,6 4,7 4,6 5,4 54 53 5,7 6,9 6,5 7,9 5,8 6270,3
13 [ 5867 |51 1,7 22 |42(53(74(97| 89 7,1 7,1 8,1 7,1 6,7 6,2 6,4 4,6 2,4 3, 3, 5,6 5,8 6,8 6162,5
14 |68 |42]3, 3,1 3 140(25] 1,735 43 6,7 8,7 8,6 9,4 8,7 8,6 8,1 7,4 58 5,0 2,4 2,6 2,2 2,1 5795,3
15 | 261,919 1,8 2,1 [ 1,9]15]06|25]| 3,7 3,1 3,6 4.4 7,5 8,2 9,0 9,2 8,9 8,9 10,6 53 53 3,7 5,4 5853,5
16 |64 (3,147 60 58 |6,1]50(53]57] 71 6,5 8,2 9,4 10,6 | 10,3 | 11,2 | 103 9,7 8,9 7.8 7,1 43 0,8 1,2 10814,4
17 | 14| 1,7]|18] 4,6 51 |56(64|71]|56| 76 7,2 9,2 103 | 11,5 | 11,1 | 10,6 9,0 9,7 10,0 9,0 6,2 6,0 53 2,6 11971,5
18 |08 (33|58] 50 44 [53|61]60|74]| 82 | 10,6 | 106 | 11,9 | 13,1 | 12,5 | 11,2 | 10,6 9,3 8,5 7.4 6,8 3,6 7,1 6,9 15681,0
19 | 761623, 1,1 24 |33(50(39(32]| 64 58 6,7 10,0 | 12,8 [ 11,5] 104 | 11,4 | 104 | 10,7 8,5 9,7 72 3,7 4,6 13393,6
20 | 46263, 4,7 58 323,143 (47| 29 33 3,6 53 7,2 9,7 9,0 9,6 104 | 10,8 | 10,6 | 10,3 8,7 72 5,7 9770,8
21 | 6162|7597 | 10,1 |92]|75|3,9[4,0]| 42 6,5 7,2 8,6 9,7 | 11,0 11,7 | 129 | 13,1 13, 8,6 72 7,4 9,4 8,2 18991,3
22 |51(60]71] 78 7,1 |61 |42(75]82] 81 8,6 8,1 8,6 8,6 8,9 8,2 8,7 9,0 8,7 82 7,9 5,6 1,2 1,2 10310,3
23 | 1,1 |22(56] 1,2 24 | 1L,1|1,7]07|24]| 47 2,8 3,7 51 6,4 8,2 7.8 7.8 7,9 6,8 6,5 3,7 3,1 4,7 3,6 3607,6
24 | 1,1]06|08]| 1,2 1,9 [ L5 12| L1|L7] 29 33 3,9 5,6 7,4 7,5 7,5 8,1 8,6 8,9 6,9 5,0 3,1 1,2 1,5 39139
25 07| 1,104 06 08 |[03]03|14]22] 47 33 4.4 58 7,6 7,6 8,1 8,3 7,2 6,5 6,2 49 3,6 1,1 1,8 3504,9
26 | 1,1 14|22 26 1,5 | 1,0|1,5]29(|32]| 54 51 8,2 10,1 | 10,3 | 10,7 | 10,4 9,7 9,9 7.4 6,8 7.4 53 1,9 2,6 8585,7
27 |56(35|18] 1,5 40 (3960|4433 57 51 4,0 6,8 8,6 3 11,1 11,1 10,3 9,2 7,8 4,6 2,5 3,6 2,9 8081,0
28 |1,9(62(53]| 1,4 44 (4414274169 29 4.4 4.4 58 4,6 8,5 9,9 7,6 83 79 5.4 3, 4,7 2,2 1,0 5298,9
29 |04(07]07]| 24 6,0 |56|51[42|54| 78 74 7,1 6,4 7,8 9,0 7.8 9,0 7,1 9,6 7,1 4,2 3,1 2,9 2,9 6402,7
30 [ 283558 |472|4861 22|61 |65]|42|4,86]|499 |5,694 | 8,055 | 6,666 | 89 | 9,305 | 9,582 | 9,166 | 7,916 | 8,194 | 6,666 | 2,222 | 3,333 | 4,305 6941,9
31 0,0
Total: 212205,9




Table 9: Velocity values which were measured in 50 m. height in July 1998

506 | 7-| 8 | 9 | 10- | 11- | 12- | 13- d- | 15 | 16 | 17- | 18 | 19- | 20- | 21- | 22- | 23-
2“:{: 01 | 121231341451 ¢ 518|910 11 12 13 14 1 16 17 18 19 20 21 22 23 24 Y15
1 3,0 | 21| 74 | 53 |35 (53[53(50(72] 75| 47 | 74 99 | 104 | 99 [ 10,1 106 | 104 | 87 74 | 68 61 | 53| 3, 10532,1
2 1.2 | 1.8 | 1,1 | 06|39 |33]|31]|51|44] 56| 65 6,1 85 | 104 | 93| 78 | 99 9,4 8.1 32 | 43 14 | 06| 07 6487,3
3 06 | 15] 10|06 ]| 1,9 |15[1,9]25|29]31]| 42 | 58 6.4 64 | 53 ]90 | 85 8,3 44 5,1 3.3 22 | 06| 1,0 3225,6
4 L1 | 01|08 ]|24]50|46[43(82|82] 74| 44 | 35 5,0 90 | 7.8 | 69 | 74 6,5 5,0 37 | 61 64 | 81| 60 5689,0
5 30 | 75|83 | 75| 71 |64|62|64|75| 71| 62 7,9 8,2 94 |107]107] 108 | 10,7 | 99 87 | 93 81 | 67| 49 13787,1
6 51 129 | 49 | 44 | 36 |54]56|67|87]| 54| 85 97 | 10,8 | 10,7 | 11,0108 | 90 | 11,2 | 104 | 11,0 | 11,0 | 72 | 74 | 7.1 15537,3
7 61 | 50| 47|53 | 44 |36|54[49|57] 64| 49 | 50 82 | 108 | 99 [ 107] 107 | 104 | 92 90 | 7.8 54 |33 | 25 10241,3
8 1,8 |08 |07 | 1,7 1,9 (2147|3157 86| 42 2,6 2,6 82 | 93|89 | 75 | 11,2 | 104 | 101 | 78 83 | 86| 72 9231,9
9 67 | 53|78 |54]|57]60|75]|76|81|11L0]| 86 7,5 7.5 54 | 47 |81 | 79 9,0 87 | 44 | 64 67 | 64 | 67 9551,6
10 | 71 | 58|51 |61 |46 (4747323631 54 | 68 7.8 89 | 97|97 96 9,2 8.1 6.8 53 58 | 57| 53 7980,6
11 53 | 47 | 36| 28|26 |29]43]|36|40] 43| 47 7,6 9.3 97 |106] 99 | 11,5 | 11,1 | 86 69 | 6,1 43 | 44 | 36 9363,8
12 L1 | 1.7 ] 49|42 |43 |26(39]49|26]| 19| 28 2.8 43 54 |69 |96 | 100 | 82 7.1 6,1 6.1 64 | 49 | 26 4742,0
13 | 3, 07 | 14| 1,8 1,7 |19]1,7]29]29] 43| 39 | 32 3,1 29 | 43 | 51| 54 5.8 3 39 | 26 12 | 14| 29 11678
14 10 | 1,5]06 24| 12]15]06|08]|12]32] 51 6,1 6,9 87 | 83 | 89 3 7.8 8,2 6,1 5,0 44 | 29| 10 4773,0
15 | 08 | 1,5 1,1 1507 [12]25]07][29] 28| 28 7,5 5.6 68 | 67 ] 72| 7.1 7,1 3 57 | 08 3, 07 | 07 2751,9
16 | 31 |46 | 1,7 ] 25|39 2837536239/ 39 | 42 47 93 | 11,0] 97 | 81 7,2 6,0 64 | 50 58 | 67| 68 6316,3
17 | 62 | 71|57 | 46 | 42 |61]|67|64|68] 92| 93 93 | 108 | 11,1 | 11,8 | 11,5| 11,0 | 106 | 9.0 62 | 37 37 | 15 ] 26 13855,3
18 | 40 | 57| 40|33 |49 (33(85|96[78] 79| 97 | 94 8,9 75 | 7.8 | 65| 68 9,3 7.9 5,3 2.8 31 | 85| 82 9562,8
19 | 108 [11,1]104| 81 | 82 (9287|6450 26| 32 | 36 6.5 90 |122]11,2]| 106 | 96 5,4 1.8 43 65 | 81| 60 14344.0
20 | 37 | 28| 47| 11|32 |15]|04]|26[33] 53| 85 8,9 99 | 108 |11.0] 93 | 90 82 | 40 | 44 | 46 68 | 86 | 82 9123,4
21 86 | 83| 78|93 |92 (9487|5836 22] 33 4,0 3,6 61 | 68 | 56| 36 3 3,6 5.1 7,5 96 | 94 | 96 92282
22 | 47 | 3, 79 | 7,1 [100]75]62|61]32] 39| 3,7 | 33 472 46 | 42 | 36 | 32 5,4 3 39 | 40 92 |103] 74 6082,9
23 | 22 | 1,0 | 1,7 |32 | 1,9 |51]44]|62]57] 62| 7.2 8,1 8,2 87 |103] 97| 87 3 6,4 50 | 3, 3, 25| 1,2 6812,2
24 | 58 | 58| 54|53 |61 |68|62(61[62]69]| 76 | 90 8,9 81 | 93|87 | 78 7,1 6,8 56 | 3, 12 107 | 1,2 7547,1
25 | 26 | 35|35 |26 |40 (2621|1846 42| 25 43 8,1 83 | 99|97 | 110 | 97 8,5 5.8 6,2 53 | 42 | 49 7085,0
26 L1 | 11| 14|46 51 ]60/[33]50]|47]|36] 39 | 50 72 76 | 7.8 | 85| 65 5,6 54 | 44 | 22 40 | 72 | 6,1 42259
27 | 51 |07 |31 | 12|10 061531 |1L7] 21| 37 | 40 6,9 58 | 61|49 | 74 8,3 74 | 49 | 29 29 | 15| 40 28168
28 | 79 | 54| 15| 15| 1.8 |21]|44(|39|36] 60| 7.5 7.8 97 | 10,1 | 96| 93 | 83 8.1 8,5 64 | 40 25 |07 ] 03 7672,5
29 | 03 | 07| 1,736 04 ]06|24|26[29]33]| 46 | 46 53 67 | 65| 64| 54 5,7 5.8 44 | 03 1,7 | 32| 28 2008,4
30 | 26 | 222|153 1,25 1,25[1,5|1,5]|28]54]597]5277]6,249 | 6,805 | 8,749 | 10,8 | 9,86 | 9,999 | 7,916 | 3,888 | 4,999 | 5,833 | 4,861 | 7,36 | 7,221 6810,6
31 | 6805 |4,03|417|667| 81 |78|47|25]|36] 19| 2.8 3,9 5.4 92 | 108108 92 8,1 6,1 49 | 29 47 | 68 | 68 7864,0
Total : 236417,7




Table 10: Velocity values which were measured in 50 m. height in August 1998

2- 4- 7- | 8 | 9- | 10- | 11- | 12- | 13- | M- | 15 | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23- a
Z“u"': T 12 | g |34 ) 5 561 67T | g lg g0 11| 12|13 141 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 Vigis

6,1 33 |08 04 |29] 26 19 [36(22(40] 56| 74| 78 | 81 | 94 |104| 90 |90 |69 | 44 | 17| 49 | 35| 42 6102,0

1.8 | 08 [36]33 07| 10| 42 [32[22(39]56|75|75]|86](107] 9499|9061 49| 46]|49]|36]39 6338,6
8| 08 08| 1,1 | 04 [1,0[24]54]75|75| 76| 75]|82]85|79|56]|44]56]33|24]07]25 4039,1

1,9 06 |19]36[33]36 312537372957 ]|81]72|42]|81]97]33]61 3195,6
69 | 64 40| 40 (42| 44 | 57 |[44|51|58| 44|50 69|58 |40 |40 | 64|53 (3754|9679 42] 57 4621,2
L1 18 |43]53[57 478168 679 | 74|61 |47|57]|26]29]36]61]90 4716,1
51103 |99(106 | 106 |94 |86(78| 8585|6767 ]60|67|69]|74]|46]39]|50/|89]81]|82]| 147540
69 | 57 5437 (36|40 36 [68|74(92]93 |89 |101]122]11,0[108] 93 |100]090] 78|62 |51 ]| 1,7]|08]| 127364

, 50 (51|47 | 51 |57]57]72] 85|93 |103|104|104]| 99|83 ][99 |78]|81]51]50]39]24 9972,1
42 | 47 |47 57 |54] 29| 1,7 [36]|65(89] 71|61 |83 |100]106|103| 89|56 |40 72|99 |11,7]|107] 35 | 112316
20 74 |61|72]92(85 76|65 |71 |78 69| 74|78 |72]85]103]92] 99104 119248
12 | 104 ] 81 [75|65 (81| 71| 75 [42|24(33]42|54]50]|61 53|47 25]29]49]|61]|99]|11,7]124]107]| 106511
13 ] 100 | 103 8289 (75|86 | 74 [53|26|44]36|36]|58|54]81[92]096]|89]|58]|37]|31]37]37] 24 87732
14 | 3 67 | 61|57 58|53 | 44 [40|54|61] 717589 |96 ]|96|96|79]|79]|69]|62]|51]54]56] 42 7854,7
15 | 24 | 04 32|58 54| 46| 57 |29]26(57| 4754|7167 |87 |103[103|83 |78 72|44 /|46 40|54 6501,3

16 2,6 17 |31 22 |15] 32 18 L5 15035129 (29|51 (79|58 |81 |1L,0]11,1 |64 | 72| 22|25 19 | 74 5317.5
R 75 | 6,5 55630

—_— B
o= N 2 R I S

—

—_

[3S]

=

<

)

=]

(%3

54 53] 64 44 |56|56(42| 50| 75|76 |56 |49 |78 85|67 |51|25]|31]68

18 3,1 5;6 44121 (29 43 29 | 4746|4326 |56 | 76 |99 119|117 118|106 | 62 | 42 | 40 | 94 | 89 | 82 10888.9

19 | 61 | 42 50|62 (54| 21| 08 [62|78]86[86|86]| 86|93 [107]94|89]|87]|67|58]|54]|50]47]43 9311,3
20 | 3, 19 [ 1225|1212 39 [43|54]|64] 58|78 |93 |100]104] 9699|093 |85]79]|58]|39]24]12 8269,9
21 | 03 | 22 [39] 29 |44| 44| 32 |25[53|47|50]74|93 86|87 |86 75]|64|64]50]36]|37]28]29 5060,2
22 | 47 | 24 22|26 |12 12| 17 |25]14]31]50]54|61 6582|8381 |60 |40]57] 442426/ 29 3251,2

23 33 18 | 12| 04 | 08| L4 12 [ 18(29]47| 42|39 |51 |58 |56 |56 |54 ]|56]|61 | 46| 47 | 24 15 1775.4
10 07| L1 0,8 191112228 |58 |78 |94 |97 |96 |90 |83 |81 |10,6|62 | 56 | 47 | 47 7008,5
0,7 104 04 0,3 171334650 |62 |67 | 71|85 |82 | 78|76 |58]|62]|58]39]| 36|47 4156,8

26 2;8 1;5 26| L5 | 18] 08 11 12113532 |44 |75 |90 |11,0[10,7] 90| 93 | 78| 69 |33 | 42 | 44 | 6,1 66922

27 | 58 | 1,5 3931 |46]| 60| 50 |54]54|79] 87|83 |108]|106] 92|90 7682|7481 ]72]61]|47]3, 9397,2
28 | 07 | 12 |21 |35 |51 28| 25 [29]46(33]40 (33|25 25(37 | 2633834308 1,1 11]|12]15 1292,8
29 | 1,7 | 31 |28 26 |17 14| 04 |1,7]28]33]40 (33|25 2537263383 |43]08| 1,111 12]15 1052,2
30 | 1,7 30552826417 14 |0417|1,7]28]57] 6281|8978 76]|86]|86]|67|57]|64]54]|42]|29]3, 4986,8

3,6 26 [35(29(53]| 64| 81103100106 | 101|103 | 85 | 7.1 | 53 | 51 | 3.3 19 | 21 7889.3

Total : 215325,0




Table 11: Velocity values which were measured in 50 m. height in September 1998

0- 2- [ 3-| 4|5 |6 9- | 10- | 11- | 12- | 13- [ Y- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23- A
f;::"': 123 a|s 6|7 |7 ¥ 0| z] k|4l 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 NS
1 [17] 08 |35](51[33|61(47]58 565092108125 120[121]11,1]101]89 57 ]54]85]76]58]58]| 13885
2 72033 (35[19|25]26[50]92 |92 |131]|99]|78|69]|87]99]99]107]11,9] 94|40/ 39]|86] 97|64/ 1444721
3 |61]53 (426178746165 |53 |33 |31 |24|26/|36]|75]|11,1]103]85]54]31]32]3, 14|17 6092,5
4 5124 (17|18 17]15|40] 51 |36]|46|54]|69]|71|79]|89]|82]|82]68]71|44]|32]06]21]15 4462.5
5 |01|04[01|14]07]07|08|29|36]|37]|62]|53]|60]|75]|85]92]|82]75]|53]|33]|31]|65]51]|74 4529.0
6 |68|81|68|19(32[31|40|35| 18|28 |33 |54]|78]|75]|79]|85]|87|81]|71|53]|46]31]44]|18 5460,5
7 04|07 ]06|06|11]15|11]12|31]|33]|54]|54]|71/|81|89]79]67]|71]62]|42]|40]50]29]08 3651,7
8 |17 12]08|1,7]07]03|15] 1,225 | 44|44 ]|39]|67|82]103] 948593 ]79]|75]|44]|1,7]07]12 5467,2
9 |08 | 1.8 0821211408 1,1 | 1,1 |47]|56]|67]|61]92]92]89]|68]78]46]|44]|15]10]19]24 4068,7
10 26|25 |28|21]25[19(10] 15376779 72]82]100]78 49| 10| 12]19]|39]49]29]|24]17 3674,8
11 |57 7150|4328 1,1]1,8] 3, 11214361 |68 |86 10311010178 65|22 15]08]22]21 6318,1
12 | 11]58 (321219240425 |35 |33|65]|72|74]|79]|76]|75]|61]|58]53|35]|17]|15]32]50 35473
13 |72]36(51|78|65|44[85|92 11211285 |94 |100]100| 93 |86 |92 |86 |72 |82 72|67 49|54/ 137948
14 | 4439 (31|36/(56|74]78|106|122]128|104| 96 |100| 89 | 7.6 | 86 | 65| 76 | 97 | 72| 71 | 62| 68 | 7.8 | 145482
15 | 89|58 |67|60|68[60[67|69|69]|99| 76|78 /|43 |31]|47]|58]|65]|64]|82|94]|101]74]39]62 8864.5
16 |21 22 15|15 15]04]25] 2635|4676 78]|86]92]92]092]|386]71]|44]39]3, 1,2 |28 | 21 5298,5
17 1519 |13 17)26]|26] 1,7 ] 242233 |43 |54]|58]65|68]|69]|57]60]|37]26]11]14]26 2004,0
18 |26 35 |44|40|25]28]28] 3, 1522129575153 |53 |46 402919 12]22]18]17]22 1186,0
19 [19] 1,9 294035445039 |54 ]|79]|65]|61 37|47 |64|58]|61 53|29 1,7]24]54]21]3, 2819,0
20 [40] 40 |11 |14(22]15[12] 31| 19| 22|49 |64 |64 ]|56]|53]|47]|68]|72]|86]|61]|47]|36]36]|17 3020,1
21 |08 1,7 | 18| 1115|1721 36|40 |29 ]|26| 44|47 ]|49|08 | 11 ]21]17]|68]|25]12]08]22]10 853.9
22 [ 1,7] 100614171524 1,1 | 24| 46| 50|46 ]| 5657|711 78]89]|85]56]|53]|44]46]32]36 34354
23 [35]39|15[12]10[28[32]39 (39| 47|40 |32]|42|86]|90]|85]|85]|78]|65|26|47]|60]31]40 43227
24 |50 47 (514219544714 19|25 |35]|56]|65]|60]|67]67]78]|71]47|32]61]36]56]51 3577.8
25 |62] 50 |54|51]46/(43]|29| 54|29 |83 |86]|56/|50]65]|74]96]92]|75]61]|49]3, L5108 |19 5711,2
26 | 1,5] 1,9 2417252425 12| 24| 28|31 |40 44| 49|60 6165|5849 ]|44]37]36]42]3, 1730,9
27 |07]08 |11 |18]22]1,7]22] 08 | 1,0 31| 40]|35]|36]|50]|61]65]65]53]49|25]19]15]25]17 1436,8
28 | 19] 19 |22|53(47(39(32| 26| 47| 54|35|49|25]|32(36]25]|51]|58]39]|71]68]29]51]28 2164.5
29 | 4460 |57|53]61[51[47| 40| 53| 76|64 ]|67]|60]|85]107]106]| 89 |86 |78 |79]|64]|50]54]56 8558,1
30 |54]43(56(12]15]08|18|36 | 72|67 ]|74]|68]|61]|69]|68]62]|561]53]|43 33|24/ 14]22]14 34425
31 0.0

Total :  162356,6




Table 12: Velocity values which were measured in 50 m. height in October 1998

0- | 1- 4- | 5 | 6- 9. | 10- | 11- | 12- | 13- | Wd- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23-
Z“u"': 12 [ B3 s 6|7 8 101|213 14]1 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 Vid
1 20124 |1s|u7|al22 121924284040 44 (50|47 |43(3625]03]|14]25]25 708,6
2 2417158221837 33 4235 (333939333635 47|26|25]|1,1]37]54]43]53 1107,5
3 64575161 5885|8376 717978788185 78/[108|108|94]69]|385]|83]|76]|67]61] 11976
4 683942 |51 435167 |112]124]89 |58 |53 |57 ]65]|68]|72]65|40]|25]25]24]|31]22]28 7055,5
5 (1825329321015 1007213136 44]50]53]|53|44|40]25]26]12]07]08]1,0 882,4
6 (121019 |22 |12 |01 11|08 )29 (39|53 |75[92]93(89|69|64]|54|62]|44|18]| 18] 14 40584
7 | 1715 14 06|21 |15|L1| 11|07 2226|4075 62|64]|78|81|74]|78]|58]54]|24]|26]|28 3320,1
8 [36]33]22]28[28|26(53|29 |54 |44 |26|40|62]71]60]83]93|69]|18][39]40]29]|18]21 3359,2
9 12|15 11| 14 |18|22|25| 12|07 |24 (54|67 |76]|78|82]|82]85|68]|56]|49]|57]|44]29]|22 4046,0
10 [15]08| 1,1 ] 1006|2415/ 06|06]| 0414|2531 ]15]40]|67]50/(39][39]07]08]|1,1]22]17 696,1
1 (2815515211519 08 04 19212902421 10]07]06]|10]07]24]28]29]21 173,6
12 3268|5437 1731|4046 06| 122129355171 ]61]68)|29]|25|24]18]|46]36]25 2084,4
13 |25]53] 35| 3, 3725474766979 1001|112]92]|89]|85]|106|65]|75]|74]|43]|57]26]|40 9715,1
14 |12]21]29 |36 5157507681 [11,5|89]94]|65]|50]60]|56]|68]56|29]58]|51]40]|47]| 19 6382,6
15 |33(42] 25|19 |08|24[43|24 |29 |32 |31 1744|7568 /|36]|46|[32|12]15]|14]18]21]31 1381,7
16 | 1,1|1,5] 31|35 [43|47|46| 56|57 |64 |54]57]69]|74]76)|86]|86]|82|54]46]|33]43]|35]43 4816,1
17 |54(3.6] 21|28 [31[33|44|26] 2125|261 25]|31]|40[31|28|19|22|18]21|22]|24]|19] 15 678.8
18 [ 181,725 24 1422221008 | 151931374042 47]|54/|50][43 |31 1,7]11]10]17 804,6
19 [ 1512|1715 2514|1221 26|24 ]21|3633]36/36/(37]29|24[29][29]1,1]25]25]18 440,6
20 | 1,5]24] 1,729 4922|1237 2525|2635 ]35](32]33|33[29]28]|1,1]29]|31]24]18]29 611,3
21 | 25(1,7] 35|33 [28|42|47|47 46|29 | 1422365776 71|61 |46|40]33]|12]74]75] 46 2916,0
22 |51(40] 42 |33 | 1715|1832 31|32 |37|47|74]|78]|86 11897 |54|57]|46/|26]|49]|12] 15 52254
23 | 1,5(36] 26|56 43221901 | 11|22 |35]|49 |61 |60]|67 |87 |86]69|35][36]|15]|15]|24] 14 29995
24 [1,9(12] 04|10 |17]08 06| 15| 18|06 | 1935|3522 14|15|08]|12|19]24]|26]|18]29] 40 271,0
25 [29(29]33 (393346516160 685761534958 |53 281939715461/ 44] 56 3283,5
26 |58(68] 61|58 6849|6878 62|78 476167676764 47|56|71]71]96]82]72]358 7344,7
27 | 4770 11,1| 83 |64(92|76|82 |68 |68 |78|36]51]|82]94]103|94|82]|75]87]|721]62]|83]58] 120574
28 |65(46] 31|25 491729366957 |68]93]93 (8264|7982 71|54]18]1,5]32]26] 19 5494,0
29 [26[1,8] 1,5 |22 (2942|4756 68|58 |54]50]36] 222431 32252614243 ]57]|40] 62 2022,3
30 |57(36] 57|56 |71]61(83|81|74]86)|92[103]81]|62]62|61]|44]|50)|58]44]|58]|47]|39]25 7280,4
31 4 3127868 |85]54(57| 78|86 795050544936 57 3319|101 17]21]241]22]18 3831,1
Total :  116955,7




Table 13: Velocity values which were measured in 50 m. height in November 1998
0- 3-| 4 | 5 | 6- 9- | 10- | 11- | 12- | 13- 4- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23- A
2“:{: P = = YO P R A B B B e IR T R TS A E O B VI 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 Y23

1 [l 2 Tizfolofral 272435 36 36 251214152521 15[4a3]4a7]57 593,2
2 71| 85 7.8 74185(168(96| 87|89 [81]| 79 | 43 3,7 | 44 1,7 13,6 26|29 |36 22|42 50| 46| 506 6863,6
3 54| 42 4,2 1212244144 44 | 56 |54 64 | 58 | 50| 50 | 44| 40| 3.3 35139 (31| 26| 61| 46|29 2305,9
4 33| 4,6 5.4 51(167(51(81|103]|106(85]| 89 | 6,7 | 6,7 | 64 | 54| 62|53 32167 | 58| 26|32|29|53 7106,2
5 |57]67]| 58 [53]57]68(58|61]60[69|68 71|68 |68]|72]62]47|43]46]72]60]51]68]67 5839,2
6 |61] 58| 51 [44|a2]51(56]31 22 24| 1,715 24|24 14]40]32|29]07]15]22]10]04]08 1258.4
7 lo7] | 25 [14a|1s5]o8| 5] 2203 1207 252429392646 22]1,1]24]25]22]19]08 328,0
s |1,7]08 | 06 |12 n7]10] 1,242 51| 56]|51]81]86]|82]81]100]106]86]|85]97]|50]s54]81 7911,4
9 58| 2,8 72 531191222224 | 42 (61| 47 | 28 |47 |47 |82 82|78 75 |57 13924 46| 44| 28 38777
10 541 2,6 3,2 44 56(3,7129] 60 | 85 |85| 7,1 3,5 3,6 | 3.3 37161 |68 | 60 | 47 | 3,1 1.9 | 2,6 | 24 1,9 34454
11 26| 3,5 3.3 35/1,5(08(06| 28 | 29 [3,1] 1,5 2,1 | 24|25 3,1 | 2,6 1,0 | 25 22|25 ]31]36] 68| 60 953,2
12 58| 4,0 3,2 3,6 564957 44 | 46 |6,7] 83 8,7 | 93 86 | 62 | 60 |90 | 57|83 |90 | 76|60 | 44|79 7919,9
13 86100 99 8683|8369 74 |81 82|40 |43 | 19|54 |50]|42|35]|1,7]26]|36]57]|58]78]86 8310,2
14 69|57 33 56796769 75|60 |53 54| 64|64 6443|4240 |26 /|46]|49]| 46| 44| 44| 47| 44013
15 |54 46| 36 [37(39]46|46|39 |44 50|36 26 (33| 1.2]24(33|50]54]|71]60]82]|62]71]¢60 3246,7
16 |60| 71| 81 |64|68|68(68|39] 71 |74]60 425762695022 28 08| 15]22]12]15]15 43398
17 29| 3,7 3,7 6,458 (47|53]| 3,5 6,7 [ 6,1] 6,2 7,5 76 | 58 | 43 | 39| 53 44 167 |79 | 7,1 | 7,1 | 35|50 4760,5
18 3,1] 6,1 8,1 511403143 29 14 125] 21 3,5 5,3 57 1531|5362 39 1,0 14 | 21| 21 1,0 | 0,7 21338
19 1,1 1,9 2,1 221365616829 | 21|21 19 1,5 1,4 | 2,1 1,0 | 28 | 42 | 40 | 2,1 | 29| 24| 1,7 1,7 | 2,5 859,7
20 2,11 5,0 6,4 35(143(53(81| 79| 62 [85]|100] 104 |11,8]|10,0| 89 | 7,1 | 46 | 68 | 58 | 83 | 58 | 7.4 | 85 | 9,2 11528,6
21 |96] 93| 107 |50](58(69]75] 50 647279787969 78| 71|61 46]|33]|36]35]|43]|35]22 7956,0
22 |12 19| 1.8 |15(33(36]29]36 |37 43|25 |44 |56|47 29|37 28| 18] 1,7]19]26|12]10]15 828,9
23 |1 19| 25 [37]42|40]44] 32|43 [32] 40|56 |53]56]|56|29]26|62]7235]|21]25]39]3 2015,8
24 43| 49| 49 |36(3.1(56]62| 47 | 44 [51] 53|40 ]3940 31|36 14| 14]26]|22]|24]31]40]3 1736,6
25 39| 42 4,3 39(136(50(3,1| 1,9 | 3,6 [3,3] 3.2 1,2 1 26 | 40 | 42| 1,1 1,7 | 3,1 | 2,2 1,0 1,5 15104 | 24 819,0
26 26| 2,8 1.8 251293656 53 4,7 139 3.3 3,1 1222922 15|07 1.4 1,7 1,7 1,9 | 25122 ] 3,1 806,2
27 08| 83 2,1 3,143 (39(3,6| 44| 36 [0,7] 14 1,8 122 |39 31| 36| 28 1,2 14 | 2,5 1,5 1,1 14 | 46 1236,9
28 431 1,8 2.8 40|49 |35|58] 72| 6,1 |58]| 51 56 | 57 | 43 | 24| 24| 3,1 39 | 57| 50| 51| 51| 57|56 2952,6
29 [42] 22| 39 [32(35](36[29]50]| 71 |50]28 |47 |31 |25|31 2521|2628 |19]26|15]|22]18 1203,5
30 [21]08 | 11 |o|ni|n7]24] 2] 1417373626 2642|4228 |29]22|17]24]26]|21]19 4312
31 0,0

Total : 107969,5




Table 14: Velocity values which were measured in 50 m. height in December 1998

8 | 9- | 10- | 11- | 12- | 13- [ W4 | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23-
Z“u‘: T 121023 | 34 | 45 | 561 671781 g | g9 | 4 | 12 | 13| 14 | 1 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 Vid

1 2,1 19 | 28 | 35 | 31 |26 ]26]29 (325150606761 ]|53|46]|53]|61]74]67]|39]36]22]26 26487
2 3, 3, 29 | 3,1 30 | 3,0 24|33 (324949 ]65]| 7169676960 71|65 78]|71]72]46] 24 42494
3 49 | 2,9 | 40 3 29 [ 37|26 |36 47|51 3742|4335 |44|57]51 121850 1,7]1,5]1,8]21 1436,5
4 1,2 1.8 | 22 1,8 12 | 26| 21| 47 |50]| 46|33 ]|56]|85|78 |81 |74]|78]|71]81|81|108]99|11,2]143]| 110388
5 165 | 143 | 11,4 | 11,7 | 135 | 156|137 12896 10,7] 97 | 87 | 85 | 86 | 79 | 75 | 83 | 6,7 | 7.1 3| 40 | 51|51 |106] 301398
6 72 | 64 | 44 | 33 | 26 | 26|21 |33 (35|67 |68 |44]|64]69]|57|40]|40]|54]32]|31]|42]|32]28]26 2861,2
7 31 | 37 | 58 | 32 | 61 | 53|47 |43 49|43 |54 31|21 |58|39]261]39]29|22|25|18]1L7]17]29 1689,2
8 33 | 35 50 | 68 | 67 | 82|60 |33 (35|29 |22[39]|40 |46 |29 |43 |44 | 46|46 67| 15|04 19] 28 2626.,6
9 4.0 L1 | 24 | 21 12 12|11 |1 f26) 212533 |51 |44]49|29 2249|6871 75]|61]|58] 46 2279.4
10 40 | 3, 24 | 3,1 25 |28 | 1,7 1232|3328 24| 18|25 28| 1,7]21]26]|36]|54]|62]64]58]58 1484,4
11 50 | 49 | 44 | 37 | 54 | 65| 78| 71 |78 78| 72]89|108]100] 96 |104] 92 [11,0](100] 99| 9490189 ] 85| 148790
12 75 | 7.5 7,1 56 | 46 | 56|40 |43 |60| 76| 65|78 7276|7665 64|65]|57]|36]26]|24|29]26 5580,9
13 2,5 1,0 | 2.1 1,1 12 [ 10]08]10]08[|06|03]| 152624284944 43]37]|40]|53]|26]04]08 655,0
14 0.8 1.7 | 29 11 15 | 1712253924 1522|1829 18]26]|40|21|12]12]25]|25]|29]35 374,7
15 24 | 39 | 72 | 94 | 108 [11,0](107] 75 |74 74 | 46 | 49 | 64 | 75| 79 | 74 | 31| 81|83 | 53| 64| 86| 96| 86| 118060
16 7,1 74 | 64 | 64 | 43 | 43|58 |94 82|78 |57 (53|57 |60|87|94]|64]|36]|75|82]|71]76]40]39 7941,4
17 54 | 53 3,3 53 54 | 68 (50|37 25| 18|26]37]43]|93|93]92]75]|65]|81|68]|72]86] 72|71 6979,1
18 54 | 26 | 42 | 39 | 71 | 85|99 ]107]90|110] 96| 96|85 ][100]|106]99]99] 79|81 |42 19]22]36]353]| 132723
19 25 | 3, 2,4 1,2 17 [ 715 1,7 2412 141822153325 40](36 25|22 18]22]12]10 350,5
20 1,7 1,0 | 04 1,8 1.8 [ 151,717 2131|2626 22]32]49|56]|53]53]36]31]25]56]61]64 1479,7
21 47 | 3, 68 | 72 | 78 |94 | 15| 1158993 |103]96 ]| 75|57 |74|72]71]72]|85]69]|100]79]56] 76| 13810
22 53 | 50 | 75 | 58 | 54 | 68|47 |58 (3936|4949 54|21 |83 |50]|54]|22]|26/|28]|24]19]22]58 3316,2
23 22 | 22 | 22 | 28 | 31 | 43| 72|49 |26| 19|26 ]|36]|60]|65|67|86]96][100]99]|96]|87]92]69]50 7788,1
24 56 | 43 60 | 65 | 40 | 25]50|82 (92|96 |86 |47 |25|42 |24 32|33 ]43]78]| 19| 21]|31]35]3.1 47277
25 5,7 1.4 | 51 60 | 57 | 54|64 |42 (72|78 |56 |40|68 826860 72|89 ]|74]|51]28]51]|49]32 5606,8
26 64 | 40 | 64 | 60 | 64 | 74|85 | 76 |68|58|69]67]69|35|53|54]39]|62]|56|19]|26]35]28]36 4949,9
27 2,1 24 | 29 | 22 | 29 |29 22|31 |18 24|15 |31 333347494629 10]1,7]10]22]26]24 662,4
28 26 | 28 1.8 | 08 1,0 [ 180725 |11 19 211832323328 24]24]25]1,7]22]15]15]26 299,3
29 3, 1,9 | 06 1,5 | 26 | 1,915 14|11 ]o7]o6|21]17|29|26]19]12]28]|28|22[22]19]14]14 2474
30 19 | 33 | 21 1,7 L7 |15 1206|1207 19|25|60|62]61]|56]|39|35|35]32]25]|17]|10]08 1147,0
31 | 2,639 1,666 | 1,666 | 0,555 | 2,361 | 25 | 36 | 42 |25 39 | 44 | 15| 12| 21|49 |47 |68 |79]|72]|79]|72]|74|79]54 3686,7
Total :  170065,1




Hellmann coefficient was taken as 0,40 because the region where an
urban zone with high buildings. Monthly means of these values obtained
were given figure 1b.
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Figure 1b. Change of Daily Energy Consumption
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Figure 2. Montly Mean Values of Wind Velocity

Turbine cost will form an important part of investment. It will be
enough the fact that the turbine to be used have capacity that can be able to
meet the electric energy requirement of residence . While a wind turbine with
small power will increase number of accumulator and there fore costs of
accumulator, a turbine with big power will cause the fact that excessive
energy becomes inactive. In application, 4 wind turbine with different powers
were examined, and nominal power of turbines and output power depend on
wind velocity were shown in table 15.




Tablel5: Wind Turbine Power Depending On Wind Velocity (kW) [3]

iyjind J 48750 | LMW1000 LMW2500

V:Il::/csl)ty WT WT MD70 WT WT
) _ _ - -
3 0.010 . . 0247
4 0.038 0.048 0.050 0,589
5 0,098 0.128 0.225 0,946
6 0.161 0233 0.360 1.270
7 0.225 0.356 0,500 1,543
8 0.283 0.485 0.630 1,768
9 0.368 0.611 0.800 1.956
10 0.476 0.726 1.100 2118
1 0,520 0.820 1,400 2,264
12 0.630 0.886 1,490 2393

Nlﬁ’;‘v‘s:fl 0,750 1,000 1,500 2,500

4.2. Determination Of The Accumulator Requirement

In this study, the main point is storing. The excessive energy in
accumulators and using the stored energy when it is needed for the no-wind
situations. In order to achieve this 125$,12 V,200 Ah standard accumulators
are preferred. In practical use the accumulators cannot be used at full capacity
and must be recharged before the full use of the battery. But here it is
assumed that they can be used at full capacity.

The energy provided from the turbine is compared to the energy
consumed by residence for every hour by the help of a computer program
whose flow diagram is given by figure 3. When the energy level is low the
needed energy is provided by the accumulators are also not sufficient by
adding one accumulator to the system the cycle is continued for 20 years of
turbine lifetime. As a result the number of accumulators for each turbine
needed for continuous energy is shown on table 16.

Table 16 : The Required Number Of Accumulators For 20 Years Of
Continuous Energy

Turbine Type J48750 LMW1000 MD70 LMW2500
Number Of 9.864 5.755 1.470 55
Accumulators

As table 16 examined the required number of accumulators
decreases as the turbine power increases. But here is must be notes that the
selected wind turbines here are especially low powered ones. But when using



a high powered wind turbine although it is known that it is economical an
increase in the number of required accumulators may also be observed [2].

Choose turbine

<

Calculate the energy

|
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Energy > consumption amount

Store in the accumulator

Yes s the energy in the

Accumulator enough?

Increase the no.of accumulators

—> Get energy from (=||

The accumulator

Is the turnover No

rates equal to 1752002

Total no. of Yes
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Figure 3: The flow chart used to calculate the required no of accumulators.



4.3. Wind Turbine —Economical Evaluation Of The
Accumulator Group System

20 years lifetime is anticipated for the wind turbine —accumulator
group system and unit cost of energy is mainly taken into consideration. The
total expend of the system consist of the initial investment cost amortization,
insurance and maintenance cost for 20 years. And is assumed that the system
will turn into scrap after 20 years. The initial investment cost consist of
factory price plus the assembly cost. The sum of yearly costs of maintenance,
insurance, and amortization is assumed to be the 12,69%.0f the initial
investment cost [2]. The economical evaluation for the selected wind turbines
are given on table 17.

Table 17: Calculation of unit cost of energy of the wind turbines

Turbine Type
J 48750 LMW1000 MD70 LMW2500

Items of Expenditure
Initial investment expenditure ($)
(Assembly + Turbine cost) 1800 2500 3750 6000
Maintenance, insurance,
amortization expenditures ($) 45684 6345 95175 15228
Cost of Accumulators ($) 1233000 719375 183750 6875
Total Expense ($) 1239368,4 728220 197017,5 28103
Energy Production for 20 years |~ 457905 | 422902 | 422902 | 422902
(kwh) > s s >
Unit Cost of Energy ($/kWh) 29,3 17,2 4,7 0,7

Considering table 5°th it can be observed that as the turbine power
increases unit cost of energy decreases. But here low powered turbines with
low initial investment costs are selected. The high powered ENERCON-40
wind turbines were used although it would be possible to provide continuous
energy. The unit cost of energy would be high because of the initial
investment expenditures.

Initial investment expenditure = 550.000 $
Maintenance, insurance, amortization expenditures = 1.395.900 $
Total Expense = 1.945.900 $

Unit Cost of energy = 46 $/kWh



Wind Velocity (m/s)

5.THE RESULT AND EVALUATION

This study shows that the need of a residence may be provided from
the power of wind as the non-continuity problem may be solved by the help
of accumulators. The required number of accumulators for this purpose
depends on the wind velocity and blowing time, at the turbine position ,
turbine power and the energy need of the residence.

Moreover a result which cannot be seen directly of the first gaze but
can be realized by computer analysis is accumulator need depends on the
distribution of hourly energy need of a residence. When the change in the
hourly energy consumption of the residence given in figure 1 is examined. It
can be seen that consumption is high between hours of 11:00 — 13:00 and
18:00 — 24:00. Down in figure 4 hourly average wind velocity is shown. If
the energy need was parallel to the wind velocity the needed number of
accumulators will be much less.
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Figure 4. Hourly Average of Wind Velocity

When table 16 is examined the most economic wind turbine for the
selected place and residence is LMW2500. The unit cost of energy which is
produced by this turbine is 0,7 $/kWh. As the unit price of energy provided
from the city network which is 0,07 is considered the price of energy
provided from the wind turbine-accumulator group system is not economical.
But if a place with a high wind potential is selected and adding the
improvements in the turbine production technology which will happen in the
future the unit cost of energy will be much less.
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