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Öz

tamda 

lük 

Kadrolu erke

Anahtar Kelimeler

“Vardiya çizelgeleme, Hedef programlama, Güvenlik görevlileri”

Abstract

The need for security is one of the most fundamental needs of man since its existence. Security officers are obliged to keep people in a 
comfortable environment and to protect them from external hazards. There is usually a shift-based working system in the workplaces 
of these personnel. Therefore, in order to ensure that the service provided is performed in a very good manner, the daily shift of the 
security officers needs to be planned in a regular and systematic way. In this study, it was aimed that the security officers working at 

male, contracted male 
and female security officers are taken from different angles. The goal programming method was used to solve the problem. ILOG
Cplex Optimization program was used to solve the mathematical model.

Key Words

“Shift planning, Goal programming, Security officers”
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dönemleri gibi hususlara dikkat edilmesi gerekmektedir.

Bu 

a

güvenl

teren 

k

Vardiya Çizelgeleme konusunda ilk olarak George Bernard Dan
ibi 

a da hedef programlama yönteminden 

3. HEDEF PROGRAMLAMA

Hedef programlama çok kriterli karar verme tekniklerinden bir tanesidir. Bu yöntem de amaç fonksiyonun maksimizasyonu ya 
i

hedef programl

-

ama 
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 = ( + )
+ + =

= 0, , 0 i=1...t     j=1...n

: j. Kar

Vardiya çizelgeleme ile ilgili birçok 
de 

ve acil 

-Kharj Hastanesinde 0-
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tmesidir. 
-

keti 

p

da 

programlama modeli kurarak s

-
en bir 

rle birlikte 

viyelerine 
de 

5. UYGULAMA

(EF), Fen Edebiyat (FEF), Veterinerlik (VF), 
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törlük B (RB) ve Kamera (KMR) 
yerleridir. Vardiyalar ise Sabah- -A, Gece- -

-24:00), Gece (24:00-08:00).

gün izin verilmelidir.

Her bir gü

Parametreler:

n=150

m=30

t=3

p=20

i: Görevli indeksi i=1,2,...,n.

j: Gün indeksi j=1,2,...,m.

k: Vardiya indeksi k=1,2,...,t.

l: Bölüm indeksi l=1,2,...,p.

: j. gündeki

gösterilmi

tüm 
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= 1,           . ö  . ü  .  . ö ü  0,                                                                               
i=1,2...,m j=1,2,...,n k=1,2,...,t l=1,2,…,p

= 1, . ö  . ü   0,                    i=1,2...,m j=1,2,...,n

Kadrolu erkek güvenlik görevlileri,= j=1,2,...,m k=1,2,…,t l=1,2,…,p

= j=1,2,...,m k=1,2,…,t l=1,2,…,p

= j=1,2,...,m k=1,2,…,t l=1,2,…,p

1 i=1,2,...,n j=1,2,...,m

(1 ) i=1,2,...,n j=1,2,...,m

+ ( ) + ( ) + ( ) + ( ) + ( ) >= 1 i=1,2,...60 j=1,2,...,m-5

+ ( ) + ( ) + ( ) + ( ) + ( ) + ( ) >= 1 i=61,62,...,150 j=1,2,...,m-6

+ ( ) + ( ) 1 i=1,2,...,141 j=1,2,...,m-1

ça + ( ) 1 i=1,2,...,141 j=1,2,...,m-1

Kadrolu erkek güvenlik görevlileri,10 i=1,2,…,606 i=1,2,…,603 i=1,2,…,60
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8 i=61,62,…,1418 i=61,62,…,1417 i=61,62,…,141

Hedef 1-

+ 1 1 = 21 i=1,2,…,60

Hedef 2-

+ 2 2 = 25 i=61,62,…,141

Hedef 3-

+ 3 3 = 23 i=141,142,…,150

Amaç Fonksiyonu

= ( 1 + 1 ) + ( 2 + 2 ) + ( 3 + 3 )
Modelin çözümünde “Intel (R) Core (TM) i5-

K), 

(BESYO),  

), Rektörlük A (RA), Rektörlük B (RB) ve Kamera (KMR) 

ile

sab

ik 

göre

ilde 

ça
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ha 

ek tek bir model üzerinde sonuçlar 
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V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AK 11 40 57 7 58 41 60 44 60 27 34 15 58 56 30
BK - - - - - - - - - - - - - - -
CK - - - - - - - - - - - - - - -
TF 38, 45 14, 52 26, 51 50 22, 33 34, 49 31, 46 33, 4 3, 49 6, 4 27, 48 1, 46 32, 43 5, 22 3, 6

DHF 17 30 13 29 47 5 39 41 47 13 35 50 49 4 45
MF 9, 54 10, 31 50, 58 12, 43 4, 55 30, 57 7, 14 19, 35 18, 4 29, 55 28, 54 24, 29 15, 52 12, 58 25, 56
GSF 1, 1 45, 59 9, 36 14, 33 14, 34 39, 6 18, 38 14, 53 13, 51 2, 1 10, 41 8, 54 19, 4 16, 54 12, 22
EF 60, 36 56, 43 59, 39 34, 2 2, 41 47, 1 4, 8 54, 38 55, 29 59, 34 55, 46 13, 19 56, 2 15, 24 8, 26

FEF 28, 12 28, 9 31, 21 58, 38 39, 7 33, 27 40, 23 39, 29 44, 56 56, 51 25, 17 53, 47 51, 17 41, 25 53, 1
VF - - - - - - - - - - - - - - -
HF 53, 41 54, 35 43, 44 53, 11 48, 42 58, 31 54, 3 51, 32 41, 27 28, 18 30, 19 48, 2 54, 21 39, 36 55, 1

- - - - - - - - - - - - - - -
6 27 40 6 49 48 49 37 17 58 11 34 34 49 19

BESYO 40, 8 23, 1 23, 1 48, 36 29, 1 23, 9 51, 44 49, 42 58, 2 25, 16 29, 15 52, 7 60, 4 55, 28 37, 24
MYO 60, 44 1, 59 17, 45 5, 4 19, 8 21, 1 12, 58 50, 11 57, 29 3, 12 3, 28 1, 46 54, 38 55, 1 55, 37
KTP - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
RA 57, 48 44, 12 35, 29 59, 41 46, 32 20, 2 32, 2 25, 16 35, 5 44, 24 26, 13 49, 32 38, 36 52, 37 23, 18
RB 31, 24 57, 29 46, 1 46, 45 51, 5 42, 7 42, 22 30, 2 45, 16 48, 17 52, 24 37, 17 53, 7 38, 1 39, 4

KMR - - - - - - - - - - - - - - -
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V
NY/G 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK 56 44 3 35 59 60 60 37 21 58 44 26 51 7 54
BK - - - - - - - - - - - - - - -
CK - - - - - - - - - - - - - - -
TF 5, 37 3, 53 21, 41 3, 28 23, 35 12, 57 5, 33 22, 28 19, 2 4, 34 22, 36 12, 56 15, 57 43, 54 16, 49

DHF 26 21 42 46 57 33 57 20 37 31 11 45 34 48 7
MF 18 2, 4 2, 1 10, 54 14, 46 45, 59 14, 22 6, 13, 47 4, 24 9 5, 45 11, 27 7, 21 19, 57 17, 43
GSF 47, 53 18, 3 11, 14 29, 53 4, 5 23, 3 17, 2 10, 48 17, 23 3, 12 3, 12 13, 51 27, 59 13, 6 1, 58
EF 55, 16 5, 15 30, 33 19, 42 10, 2 2, 18 27, 35 9, 15 28, 15 18, 37 43, 6 33, 1 45, 39 46, 3 50, 4

FEF 50, 24 24, 8 28, 29 26, 14 22, 8 19, 47 48, 36 43, 24 53, 16 25, 14 42, 51 19, 14 60, 35 39, 18 25, 22
VF - - - - - - - - - - - - - - -
HF 41, 19 58, 5 27, 15 21, 12 31, 9 55, 5 37, 1 59, 26 33, 8 32, 11 38, 1 42, 7 52, 32 32, 23 52, 13

- - - - - - - - - - - - - - -
42 41 43 34 2 35 59 35 40 6 10 39 13 50 15

BESYO 10, 11 56, 48 53, 26 9, 8 25, 11 27, 11 26, 4 52, 21 9, 2 38, 21 25, 31 59, 57 49, 38 52, 28 46, 8
MYO 33, 18 38, 45 34, 39 2, 55 8, 34 39, 50 15,47 2, 60 24, 23 52, 21 22, 59 10, 41 60, 3 44, 18 4, 8
KTP - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
RA 45, 9 14, 27 52, 32 23, 6 36, 16 36, 22 47, 42 33, 4 56, 6 28, 2 46, 21 47, 32 33, 18 47, 15 51, 3
RB 30, 8 45, 42 49, 9 50, 11 55, 37 31, 26 43, 44 60, 3 57, 25 36, 16 14, 16 36, 31 12, 6 38, 25 44, 18

KMR - - - - - - - - - - - - - - -



International Journal of Research and Development, Vol.9, No.2, June 2017 

11 

 

 

 

 

 

 

 

V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AK - - - - - - - - - - - - - - -
BK - - - - - - - - - - - - - - -
CK - - - - - - - - - - - - - - -
TF 25, 2 47, 11 28, 18 21, 16 54, 6 29, 1 47, 34 34, 10 57, 1 39, 8 39, 12 42, 33 8, 6 47, 11 43, 17

DHF 49 16 22 23 43 56 55 48 32 14 40 45 48 43 35
MF 3 49 60 54 12 28 21 52 54 12 59 25 3 7 4

GSF 42 4 54 35 56 21 52 59 50 38 3 14 2 2 51

EF 37 41 4 56 35 26 9 22 30 20 10 59 57 33 21
FEF 34 22 37 27 19 59 17 26 21 31 60 11 9 51 57
VF - - - - - - - - - - - - - - -
HF 4 15 3 13 59 55 24 1 15 60 33 44 45 60 28

- - - - - - - - - - - - - - -
22 24 15 60 50 53 50 8 12 42 18 16 47 35 49

BESYO 13 33 27 20 45 52 15 12 14 33 16 2 50 46 54
MYO 2 6 19 55 8 16 44 43 1 59 21 60 23 8 16
KTP - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
RA 16, 5 32, 7 25, 8 44, 25 36, 21 17, 13 26, 10 57, 4 33, 4 57, 9 23, 6 39, 18 42, 14 57, 20 36, 7
RB 51, 15 60, 48 55, 24 37, 3 53, 40 36, 19 48, 1 31, 23 38, 8 23, 10 45, 9 27, 3 46, 11 42, 32 38,  2

KMR - - - - - - - - - - - - - - -
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V
NY/G 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK - - - - - - - - - - - - - - -
BK - - - - - - - - - - - - - - -
CK - - - - - - - - - - - - - - -
TF 51, 22 22, 12 7, 1 47, 44 14, 7 16, 9 45, 25 49, 39 46, 39 57, 39 18, 15 29, 5 42, 31 41, 14 56, 37

DHF 12 7 4 41 38 32 23 50 10 19 20 3 30 6 28
MF 35 1 19 52 29 52 31 36 41 55 28 30 41 29 11

GSF 31 47 1 19 13 46 7 45 27 15 60 46 40 5 32

EF 59 6 37 48 51 40 30 10 13 50 55 54 20 24 53
FEF 23 25 51 38 52 58 58 58 53 13 48 55 26 20 30
VF - - - - - - - - - - - - - - -
HF 40 39 16 5 21 13 18 54 44 25 58 58 11 53 20

- - - - - - - - - - - - - - -
46 31 47 32 42 25 34 42 50 26 9 23 56 35 48

BESYO 28 59 38 27 34 38 11 18 1 24 40 44 55 30 5
MYO 7 51 22 9 17 50 52 24 34 8 23 31 26 48 45
KTP - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
RA 43, 17 17, 19 44, 22 51, 43 32, 6 53 49, 40 44, 41 45, 49 17, 8 24, 17 28, 24 14, 53 33, 26 35, 19
RB 36, 34 37, 34 31, 18 58, 49 58, 56 56, 6 41, 10 27, 46 52, 43 27, 2 29, 30 37, 29 8, 5 36, 2 36, 26

KMR - - - - - - - - - - - - - - -
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V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AK - - - - - - - - - - - - - - -
BK - - - - - - - - - - - - - - -
CK - - - - - - - - - - - - - - -
TF - - - - - - - - - - - - - - -

DHF 46 2 47 8 18 11 3 24 11 36 51 28 31 44 15
MF 19 19 19 24 25 3 11 9 26 37 56 55 26 9 13
GSF 50 17 32 15 37 25 27 7 36 22 21 22 27 14 29
EF 20 20 30 26 11 12 43 6 52 4 4 10 59 34 27

FEF 26 6 5 18 14 35 58 2 53 1 38 41 23 48 33
VF - - - - - - - - - - - - - - -
HF 58 53 42 1 3 16 56 36 22 50 31 35 44 29 32

- - - - - - - - - - - - - - -
21 38 49 57 8 6 28 43 46 47 58 23 30 59 58

BESYO 55 42 17 9 24 37 5 46 43 7 57 12 18 13 14
MYO 60 52 28 2 41 10 26 5 12 14 26 59 1 58 30
KTP - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
RA - - - - - - - - - - - - - - -
RB - - - - - - - - - - - - - - -

KMR - - - - - - - - - - - - - - -
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V
NY/G 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK - - - - - - - - - - - - - - -
BK - - - - - - - - - - - - - - -
CK - - - - - - - - - - - - - - -
TF - - - - - - - - - - - - - - -

DHF 52 13 40 45 28 24 56 47 54 52 41 2 37 47 -
MF 13 46 36 18 1 54 32 12 48 556 52 50 44 59 21
GSF 33 23 45 39 42 28 16 14 51 41 35 17 1 21 55
EF 29 40 60 30 54 3 8 29 42 53 2 10 16 31 41

FEF 32 57 39 60 39 8 19 7 59 7 49 16 22 12 40
VF - - - - - - - - - - - - - - -
HF 60 20 20 5 48 39 51 34 60 23 4 48 17 9 45

- - - - - - - - - - - - - - -
49 54 57 33 5 51 55 38 5 49 50 43 10 34 27

BESYO 38 35 25 40 44 15 53 31 30 33 34 25 4 45 6
MYO 30 55 8 4 29 42 51 20 35 21 52 25 19 6 56
KTP - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
RA - - - - - - - - - - - - - - -
RB - - - - - - - - - - - - - - -

KMR - - - - - - - - - - - - - - -
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V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AK 47, 56, 72 47, 5, 76 14, 65, 79 27, 68, 72 22, 27, 78 69, 78, 79 71, 75, 78 34, 56, 71 16, 39, 65 33, 39, 68 45, 72, 78 9, 36, 51 30, 41, 66 30, 52, 61 41, 63, 80
BK 35, 53 68, 7 74, 78 35, 67 70, 81 5, 75 15, 4 5, 11 43, 68 7, 42 37, 7 2, 2 10, 46 69, 71 20, 69
CK 69, 81 60, 81 54, 7 60, 78 43, 68 63, 7 22, 65 54, 76 45, 6 18, 37 47, 53 29, 45 17, 26 24, 63 17, 54
TF 6, 11, 54, 65 10, 34, 38, 54 13, 48, 60, 68 19, 34, 43, 79 10, 12, 42, 75 10, 29, 58, 66 7, 44, 58, 64 13, 39, 61, 65 47, 53, 61, 71 5, 48, 56, 60 5, 41, 44, 48 21, 26, 30, 53 22, 36, 49, 63 28, 41, 55, 81 9, 46, 55, 81

DHF - - - - - - - - - - - - - - -
MF - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - -

FEF - - - - - - - - - - - - - - -
VF 32, 5 2, 14 32, 58 42, 65 29, 6 30, 36 5, 61 24, 64 4, 44 45, 71 9, 56 15, 72 21, 29 31, 34 36, 47
HF - - - - - - - - - - - - - - -

13, 67 11, 59 34, 73 12, 73 14, 32 24, 39 30, 63 16, 53 7, 7 9, 78 17, 61 22, 25 15, 28 54, 65 21, 61
- - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - -
KTP 9, 17, 73 13, 56, 65 6, 67, 81 48, 70, 81 4, 72, 79 22, 31, 60 3, 55, 79 1, 7, 15 1, 9, 37 20, 44, 70 26, 28, 77 10, 28, 33 6, 25, 52 17, 21, 36 1, 31, 76

19 3 50 62 73 12 49 49 5 61 22 6 39 46 40
RA 10 9 26 32 36 49 24 40 15 64 39 41 69 2 24
RB 58 58 3 4 58 15 43 9, 56 - 15 20 37 2 59 13

KMR 8, 15, 34 6, 32, 37 18, 42, 59 3, 14, 22 3, 15, 51 3, 43, 44 39, 54, 60 43, 44, 47 8, 34, 64 26, 47, 53 19, 33, 71 17, 46, 61 24, 31, 33 6, 25, 40 6, 56, 59
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V
NY/G 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK 20, 40, 46 31, 45, 47 75, 77, 80 28, 29, 75 23, 52, 66 23, 74, 81 56, 73, 74 35, 69, 80 14, 42, 59 27, 38, 78 23, 26, 80 58, 74, 77 59, 62, 65 45, 51, 77 20, 51, 77
BK 30, 47 19, 33 35, 79 10, 17 35, 75 5, 75 4, 8 53, 71 72, 79 48, 72 58, 62 27, 36 31, 51 63, 73 64, 65
CK 6, 76 20, 8 33, 45 25, 46 2, 29 21, 29 11, 75 30, 68 52, 78 62, 77 10, 11 16, 26 49, 67 50, 76 23, 38
TF 31, 56, 57, 80 26, 67, 70, 75 2, 12, 21, 62 23, 42, 43, 45 33, 46, 62, 69 28, 55, 64, 67 13, 54, 64, 67 11, 25, 38, 55 18, 29, 48, 55 10, 42, 52, 53 14, 15, 50, 52 38, 49, 57, 62 16, 27, 61, 66 16, 27, 49, 74 8, 27, 37, 74

DHF - - - - - - - - - - - - - - -
MF - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - -

FEF - - - - - - - - - - - - - - -
VF 13, 24 37, 72 17, 42 12, 21 5, 73 7, 54 29, 59 23, 76 26, 3 19, 58 48, 51 51, 63 40, 48 48, 64 3, 66
HF - - - - - - - - - - - - - - -

19, 45 42, 79 18, 41 18, 73 18, 74 12, 44 25, 76 57, 64 53, 68 22, 55 25, 53 23, 34 23, 69 47, 66 63, 76
- - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - -
KTP 14, 54, 70 6, 13, 73 19, 43, 72 27, 57, 62 12, 17, 49 35, 59, 71 55, 69, 71 3, 54, 67 4, 19, 80 39, 57, 80 36, 57, 77 7, 11, 50 36, 38, 64 40, 62, 80 50, 52, 62

21 18 27 33 28 33 66 14 11 2 27 31 63 65 4
RA 55 1 57 41 44 25 53 4 38 11 46 1 55 23 16
RB 8 24 22 35 25 52 23 19 8 26 38 66 1 20 1

KMR 1, 9, 37 8, 12, 57 8, 28, 73 2, 32, 51 7, 21, 41 16, 66, 69 16, 21, 35 8, 29, 59 28, 57, 71 14, 18, 28 7, 32, 63 32, 48, 69 50, 74, 77 1, 4, 36 40, 45, 47
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V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AK 22, 64, 80 39, 53, 80 11, 45, 76 39, 59, 74 28, 54, 77 35, 53, 73 51, 70, 73 73, 80, 81 21, 59, 80 34, 49, 79 32, 42, 58 27, 68, 71 76, 77, 79 33, 37, 39 22, 25, 50, 72
BK 36, 71 28, 45 25, 56 45, 54 6, 35 45, 62 35, 81 41, 63 14, 81 23, 76 43, 79 16, 67 67, 74 64, 77 71, 74
CK 18, 27 64, 72 8, 37 41, 5 18, 23 51, 77 6, 48 35, 48 24, 62 13, 8 8, 64 57, 77 44, 78 43, 72 15, 65
TF 29, 44, 52, 63 5, 25, 29, 52 20, 31, 38, 46 5, 47, 56, 77 11, 26, 45, 48 8, 38, 41, 42 31, 32, 41, 52 22, 51, 62, 75 6, 40, 57, 76 12, 16, 59, 81 40, 59, 62, 76 14, 23, 40, 79 13, 23, 43, 48 22, 23, 50, 66 4, 48, 51, 67

DHF - - - - - - - - - - - - - - -
MF - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - -

FEF - - - - - - - - - - - - - - -
VF 1, 61 27, 44 9, 53 17, 53 17, 5 23, 46 45, 72 6, 21 30, 41 24, 25 13, 81 42, 48 42, 62 68, 79 33, 49
HF - - - - - - - - - - - - - - -

66, 75 15, 31 2, 36 25, 66 7, 37 21, 73 21, 42 32, 58 8, 54 3, 3 57, 68 64, 78 37, 72 32, 48 52, 53
- - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - -
KTP 20, 31, 46 19, 46, 66 15, 29, 66 8, 9, 18 19, 41, 53 2, 26, 37 19, 69, 77 19, 25, 52 35, 38, 51 32, 55, 67 12, 14, 67 13, 43, 81 16, 27, 50 26, 27, 67 27, 32, 77

25 36 39 37 62 6 62 69 32 8 18 76 45 49 43
RA 7 1 7 38 8 48 10 55 49 40 55 12 12 12 16
RB 39 69 5 11 47 28 29 23 25 14 16 4 68 15 11

KMR 5, 16, 28 7, 63, 75 10, 47, 63 7, 13, 26 2, 21, 38 19, 27, 72 23, 37, 73 30, 78, 79 3, 23, 55 4, 6, 57 4, 27, 34 8, 18, 62 9, 14, 51 29, 51, 74 34, 39, 66
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V
NY/G 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK 15, 17, 69 38, 56, 71 55, 58, 78 3, 40, 79 22, 32, 70, 80 43, 50, 63 22, 34, 36, 63 56, 63, 74 5, 17, 64 20, 61, 68 18, 75, 78 68, 72, 75 10, 72, 81 26, 31, 70 58, 69, 73
BK 3, 81 4, 78 40, 56 4, 8 43, 51 42, 58 47, 52 32, 65 33, 56 59, 67 72, 73 44, 56 24, 75 29, 71 28, 44
CK 34, 65 69, 76 4, 66 36, 47 60, 63 24, 60, 77 49, 65 9, 44 54, 65 41, 54 29, 55 18, 29 33, 58 13, 69 7, 68
TF 36, 41, 50, 60 16, 39, 40, 59 14, 26, 54, 59 11, 54, 56, 58 1, 15, 36, 45 1, 32, 51, 57 2, 9, 20, 41 36, 37, 43, 47 20, 44, 61, 73 12, 44, 64, 65 6, 59, 64, 68 5, 10, 46, 52 5, 29, 52, 78 10, 35, 55, 81 49, 57, 60, 81

DHF - - - - - - - - - - - - - - -
MF - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - -

FEF - - - - - - - - - - - - - - -
VF 4, 59 30, 65 47, 7 20, 26 13, 42 34, 7 17, 51 5, 66 69, 74 30, 56 22, 61 6, 33 57, 7 2, 24 13, 14
HF - - - - - - - - - - - - - - -

11, 38 9, 6 3, 2 8, 15 24, 79 10, 36 1, 24 17, 6 1, 75 3, 73 28, 35 28, 3 26, 71 46, 67 53, 61
- - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - -
KTP 16, 52, 66 11, 14, 55 13, 30, 76 60, 70, 77 31, 57, 77 18, 41, 65 32, 33, 42 21, 24, 49 7, 12, 47 1, 9, 74 12, 21, 56 12, 24, 80 22, 35, 46 5, 7, 34 30, 67, 71

49 34 16 55 4 61 61 10 24 17 33 35 7 58 31
RA 27 15 31 76 11 2 7 1 60 75 2 19 2 53 46
RB 51 54 38 19 8 49 10 20 9 33 9 22 28 11 22

KMR 39, 43, 71 3, 50, 66 11 , 24, 60 13, 50, 16 10, 50, 58 15, 40, 60 5, 43, 44 7, 61, 73 3, 63, 67 21, 35, 60 19, 30, 39 2, 17, 78 6, 34, 44 22, 44, 61 2, 5, 70
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V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AK 23, 77 62, 71 16, 51 33, 49 52, 8 13, 17 46, 57 28, 74 46, 69 2, 75 74, 75 56, 58 58, 73 42, 78 62, 79
BK 12, 74 61, 77 61, 75 61, 71 20, 64 67, 76 8, 17 31, 46 52, 74 1, 69 66, 69 55, 75 70, 8 62, 7 22, 44
CK 26, 78 40, 57 28, 69 31, 8 56, 61 56, 8 66, 67 18, 72 58, 72 52, 54 73, 8 32, 59 8, 18 35, 38 26, 78
TF 4, 48, 62 16, 21, 41 33, 52, 55 44, 57, 63 9, 25, 67 34, 47, 57 36, 5, 68 17, 26, 27 2, 66, 77 46, 51, 66 49, 60, 65 1, 65, 70 3, 47, 60 3, 18, 60 10, 23, 42

DHF - - - - - - - - - - - - - - -
MF - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - -
FEF - - - - - - - - - - - - - - -
VF 51, 79 4, 55 21, 71 46, 69 34, 76 1, 18 12, 33 50, 77 27, 5 36, 63 11, 52 54, 73 5, 38 8, 45 12, 18
HF - - - - - - - - - - - - - - -

24, 43 17, 51 44, 8 24, 3 40, 65 4, 2 26, 27 12, 29 22, 31 11, 29 3, 7 34, 6 35, 75 57, 73 58, 64
- - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - -
KTP 30, 33 22, 23 1, 4 55, 76 57, 71 59, 68 4, 18 33, 42 28, 36 50, 73 38, 54 35, 8 1, 4 44, 58 28, 75

49 35 64 20 16 14 20 10 19 38 31 11 57 75 7
RA 41 30 57 52 33 33 59 67 10 10 50 7 11 10 35
RB 55 12 30 40 1 9 38 66 11 31 24 19 20 19 29

KMR 21, 40, 42 24, 43, 49  23, 24, 49 1, 16, 64 13, 55, 59 11, 16, 25 2, 14, 28 2, 20, 36 17, 29, 63 21, 65, 74 1, 35, 63 3, 38, 47 19, 53, 56 5, 7, 14 2, 5, 73
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V
NY/G 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK 53, 58 64, 74 53, 63 30, 72 26, 3 72, 79 78, 81 13, 51 70, 81 43, 71 65, 81 21, 73 18, 68 56, 79 15, 56
BK 44, 74 51, 61 1, 69 65, 81 72 27, 68 22, 62 5, 39 23, 76 4, 7 60, 76 53, 76 39, 41 19, 59 19, 72
CK 29, 63 29, 63 49, 74 48, 67 39, 76 39, 78 46, 79 50, 77 16, 51 16, 79 4, 79 37, 6 30, 32 25, 33 34, 39
TF 2, 25, 61 44, 46, 52 7, 61, 64 37, 39, 59 9, 37, 53 3, 22, 45 26, 40, 58 34, 70, 81 13, 32, 36 8, 37, 81 3, 40, 42 4, 39, 43 3, 12, 37 32, 42, 78 17, 24, 36

DHF - - - - - - - - - - - - - - -
MF - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - -
FEF - - - - - - - - - - - - - - -
VF 35, 77 5, 81 34, 81 53, 71 56, 78 14, 38 39, 72 22, 62 25, 34 69, 76 41, 45 41, 79 25, 6 43, 75 9, 29
HF - - - - - - - - - - - - - - -

22, 64 53, 68 52, 65 9, 22 27, 68 31, 37 15, 5 27, 31 45, 49 5, 31 13, 54 3, 14 9, 79 6, 18 25, 35
- - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - -
KTP 32, 68 36, 49 5, 67 6, 38 3, 14 8, 48 28, 77 1, 45 15, 37 47, 66 20, 67 20, 25 14, 43 9, 17 32, 59

62 25 44 61 48 62 31 41 41, 5 24 43 42 8 41 10
RA 5 10 9 64 19 26 12 16 6 45 70 8 42 15 55
RB 23 23 48 78 47 30 18 15 31 13 71 45 15 12 54

KMR 7, 10, 28 7, 32, 48 37, 68, 71 14, 34, 68 6, 20, 38 6, 19, 46 6, 27, 48 40, 46, 58 40, 46, 66 34, 40, 49 8, 37, 47 13, 15, 47 17, 21, 54 21, 39, 54 6, 11, 21
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V
NY/G 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
AK 9 7 8 5 5 9 9 6 9 2 5 9 9 9 3 5 6 7 4 2 9 2 9 3 3 3 9 2 1 8
BK - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CK 8 6 6 1 9 4 8 8 1 1 3 8 8 8 8 8 4 8 1 8 8 8 2 8 2 1 3 8 3 2
TF 1,3,7 2,4,5 1,2,3 3,4,7 3,6,8 1,6,7 2,6,7 1,3,7 2,3,8 6,7,9 1,6,7 5,6,7 1,6,7 1,2,7 5,6,7 2,3,6 3,7,9 5,6,9 7,8,9 3,6,7 5,6,7 1,3,5 5,6,7 5,6,7 5,6,7 2,6,7 1,6,7 5,6,7 2,5,9 3,4,7

DHF 6 1 5 8 2 5 4 5 4 8 4 2 4 3 4 9 2 3 2 4 2 4 4 4 1 9 2 9 4 1
MF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GSF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
EF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

FEF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
VF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
HF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

BESYO - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
MYO - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
KTP - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
RA 5 8 7 2 1 2 3 4 5 5 9 4 3 4 2 1 5 1 5 1 4 9 3 1 9 4 4 4 8 9
RB - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

KMR - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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 SONUÇ 
 

rin 

sa
ye 

 

Görevli Tipi
Görevli No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Toplam 
Vardiya

21 21 21 22 22 22 21 21 22 22 22 22 22 22 22 21 22 22 21 21

Görevli No 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Toplam 
Vardiya

21 21 21 21 22 21 21 22 22 21 21 21 22 21 22 22 21 21 21 22

Görevli No 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Toplam 
Vardiya

22 22 21 21 22 22 21 22 22 21 22 21 21 22 21 21 22 22 21 21

Görevli Tipi
Görevli No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Toplam 
Vardiya

26 25 25 25 26 26 26 25 26 26 26 25 26 25 26 26 25 25 25 25

Görevli No 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Toplam 
Vardiya

26 26 26 26 26 25 26 25 26 25 26 26 25 26 26 26 25 25 26 26

Görevli No 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Toplam 
Vardiya

25 25 25 26 25 26 26 25 26 26 26 25 26 26 26 26 25 26 25 25

Görevli No 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81
Toplam 
Vardiya

26 26 26 26 26 26 25 25 26 25 26 25 25 25 25 25 26 25 25 25 26

Görevli Tipi
Görevli No 1 2 3 4 5 6 7 8 9

Toplam 
Vardiya

23 24 23 23 23 23 25 23 23

Kadrolu Güvenlik Görevlileri
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Abstract

Due to the fact that more than 70% of Turkey's population lives in first and second degree earthquake zones, ideal radical measures 
should be continued in accordance with the tectonic characteristics of the region. Otherwise, as in the past, it is inevitable that there 
will be loss of life and property in possible earthquakes in the future. In this study, firstly, the list of the earthquakes in Turkey 
obtained from all data sources, literature and all the historical documents reached are examined and the main factors affecting increase 
of life and property loss are listed. Later, the data on the number of deaths and injuries in these earthquakes were evaluated and the 
measures taken to reduce the loss of lives and property of the previous earthquakes to Turkey were listed. 
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-

-KAF (1350 -
AF, 

1’i, sanayi tesisi ve kuvvet 
.

- ardaki binalarda 

Tablo 1: 

Deprem Bölgeleri
Yüzölçümü Nüfus Kuvvet Santrali

% % %

I. 42 45 52

II. 24 26 23

III. 18 15 12

IV. 12 13 11

V. a < 0.10g 4 2 2

n tüm tarihsel 
-

tek bir veri 

-

1900- -
- 7.9 ve 7.0 -

n

(Bikçe, 2016).
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alt 

e

Toplumdaki Deprem Bilinci:

u

n

eme 
len orta 

(Milliyet, 2015).

dönemdeki

Denetim Sorunu:

denilen sistem ile yürütü

ilen 

; zemine göre bina 

9

a
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esini 

Afet Yönetimindeki Eksiklikler:

inde son derece etkilidir (Ergünay, 1999). Kocaeli 

Önceki Depremlerd

Kocaeli depreminden sonra da Türki
–

2010), June 23, 2011 Maden- -Van (23 Ekim 2011), and Edremit-

görülmektedir. 

• 29.09-

•

•
–

•

•
.

• -2012-

olabilecekleri fizik
in 

•

- plam 4.1 
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•

•

6.46, 3. bölge %11.20, 4. bölge %16.07, 5. bölge 

(Dask, 2005)

• -

%29.1

%24.8 

%32.1 
%35.6

%28.3 

%44.7 

%23.6 
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•
-2012-

• T
e

gereklidir. Ayr -

•

•

•

•
esine yönelik 

• , kaç 

belirlenmelidir.

•

•

• Yeni kanunlar önerilmeden önce mev

•
ivedilikle yenilenmesi gereklidir. Türkiye genelindeki ye

• 1990-

r. 

•
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•
m
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Öz

-vinil piridin (4-
- -

bulgular elde edilm - -
-oksit-4-VP-g-PET lifinin maksimum adsorpsiyon kapasitesi 22 mg g- -oksit-4-VP-

g-PET lif üzerine adso
-

adsorpsiyon kapasitesinde önemli bir a

Anahtar Kelimeler

“N-oksit-4-

Abstract

In present study, 4-vinyl pyridine grafted Poly(ethylene terephthalate) (4-VP-g-PET) fibers were oxidized and used for adsorption of 
acid violet 7 (AV7) dye. For this purpose, 4-VP-g-PET fibers were N-oxidized and these oxidized fibers were investigated for dye 
adsorption under different experimental conditions. The pH of the medium, the initial concentration of the dye and time were the 
parameters for the AV 7 adsorptions. In addition, desorption and reusability of adsorbed PET fibers were also investigated. As a 
consequence of current study, the obtained findings were indicated below. N-oxide-4-VP-g-PET fibers were adsorbed significantly 
more dye than 4-VP-g-PET fibers. N-oxide-4-VP-g-PET fibers maximum adsorption of AV7 was observed at 22 mg g-1 polymer (pH 
5). Approximately full of the adsorbed AV 7 dye was desorbed (60%) from inoculated PET fibers. Ten removal-desorption cycles 
indicated that the reactive fibers were favourable for use it again without notable change in removal capacity.

Key Words

“N-oxide-4-Vinylpyridine, Poly(ethylene terephthalate) Fiber, Grafting Vinyl Monomers, Acid Violet 7, Removal, Reusing’’ 
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1.

-kimyasal yön
r

baz ve 

-vinil piridin (4- -VP-g-PET liflerinin piridin grubunun N-
-oksit-4-

VP-g-PET lifleri ve 4-VP-g-

2. MATERYAL VE METOT

2.1. Materyal

a
getirild -

2.2. Sentez

lifler,
2O2)’nin aseton içerisinde 

yüzeyinde kalan çözücü, monomer ve homopolimer metanol ile soks
vd., 2003).

A – g0)/g0]× 100

gA

g0 = Orijinal lifin kuru kütlesidir.
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2.3. N-Oksitleme 

-
°C de kurutuldu.

2.4. FTIR Spektrum

PET, 4-

2.5. Mikroskopisi (SEM) Analizi

SEM analizi JEOL Model JSM 5600 kull -VP-g-PET lifinin

2.6.

numunelerdeki boya konsantrasyonu UV-
, 2009).

q = (C0-C)V/m

q = 

C0

C = Boya çözeltisinin denge konsatrasyonu (mg/L)

V = Boya çözeltisinin hacmi (L)

2.7. Desorpsiyon Ç

AV7 boyalar 3

3.

n
lat) (PET) lifleri 4- -VP-g-PET lifleri), 

elektron mikroskobu (SEM) ve FT-IR spektrumu ile karakterize edildi.

PET üzerine 4- )
-VP-g-PET ve N-oksit-4-VP-g-PET liflerinin FT- i. 

Orijinal PET liflerinin FT-IR spektrumu, C = O (1712 cm-1'de), C = C ve alifatik C-H (1411 ve 1578 cm-1'de) PET lifte görülür. 
4- -VP-g- -1

bu durum 4- piklerine -VP-g-PET liflerinin N-oksidasyonundan sonra, yeni pik kayboldu ve 
N-oksit-4-VP birimlerinin absorpsiyonunun sonucu olarak, 4-
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Liflerin FT-IR spektrumu

Orijinal ve 4-VP-g-
düz -VP, PET lifte 

mikr

-VP-g-PET lifi (80 %)

3.1. pH Etkisi

Sulu çözeltinin pH' liflerin yüzeyini etkilemektedir. pH, 1- -

-VP-g-PET ve N-oksit-4-VP-g-PET 
-VP-g-PET lifi pH 2’den sonra bir azalma gösterirken, N-oksit-4-VP-g-PET 

lifi pH 1-
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-oksit-4-VP-g-PET lif üzerindeki pozi -

halindedir. OH- -oksit-4-

4-VP-g-PET lifinin N oksidasyonu

3.2.

-VP-g-
A AV7

'te gösterildi
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Lif adsorpsiyonunun en önemli özelliklerinden bir tanesi, adsorpsiyonun
avantaj 7’de adsorpsiyon
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esi = 65 %

3.3.

konsantrasyonunun lifler üzerine etkisi 10 ile 250 mg L-1

8 -oksit-4-VP-g-PET liflerinin adsorpsiyo
4- -
adsorpsiyonu oksitlenenlerde 22 mg g-1 17 mg g-1

3.4.

4-
VP-g-PET lifin N-oksidasyonu 1 M HNO3

gösterildi. N-oksit-4-VP-g-PET lifleri stabilitesi . Bu nedenle, anyonik 
giderilmesi için etkili ve ekonomik bir absorbent olabilir.
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3.5. 

N-oksit-4-VP-g-PET liflerin kullanarak AV7 boya için adsorpsiyon-desorpsiyon 
döngüsü on kez tekrar edildi. adsorbent adsorpsiyon kapasitesini kaybetmeden defalarca 

. Böylece, N-oksit-4-VP-g-PET 

Adsorpsiyon-

4. SONUÇLAR

4-VP-g-PET lif H2O2/CH3

-VP-g- -
oksit-4-VP-g-
adsorpsiyon pH 5'te elde edildi. 4-VP-g-PET liflerinin N-oksidasyonunun maksimum adsorpsiyon kapasitesi 250 ppm'de 22 mg 
g-1 -oksit-4-VP-g-PET lifine adsorbe edilen anyonik 
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sorpsiyon- -VP-g-PET liflerinin N-oksidasyonunun, AV7 gibi 

Yazarlar
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Öz

ar, 280 mm x 70 mm x 70 mm’lik 
etüvde 

inde 

Anahtar Kelimeler

“Kuvars,  Metakaolen,

Abstract

In this study, it was investigated that the effect of quartz and metakaolinite on microstructural properties of geopolymer materials. 
Fly ash (Soma Thermal power plant, Manisa), sodium silicate (SS) and sodium hydroxide were used for the production of samples.  
The prepared mortars were formed by vibration method in steel molds of 280 mm x 70 mm x 70 mm. After that, the samples were 
thermally cured at 75 ° C for 24 hours. As a result, there was an increase in the density of the samples containing quartz and 
metakaolinite compared to the standard sample. Accordingly, a decrease in total porosity values was determined. The bending and 
compression strength values also increased compared to the standard sample.  

Key Words

“Quartz, metakaolinite, geopolymerization, microstructure” 
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1.

Uçucu kül ve metakaolen gibi inorganik malzemelerin sodyum silikat (Na2SiO3), sodyum hidroksit (NaOH) ve potasyum 
2), 

alumina(Al2O3

ed
saat süre 

epoel 

a hafif ve 

2. MATERYAL VE YÖNTEM 

.
r 280 mm x 70 mm x 70 mm’lik 

ekillendirilmi
termal olarak kürlenmi

Rigaku Rint 5° ile  55° 

2.1. Hammadde kimyasal analizleri ve fiziksel özellikler

emin edilen uçucu külün 
yüksek oranda CaO, Al2O3 ve SiO2

yüksek oranda Al2O3 ve SiO2 ktedir. 

Tablo 1. Hammadde kimyasal analizleri

Al2O3 SiO2 Na2O K2O Fe2O3 CaO TiO2 LOl SO3 MgO P2O5 Others
Uçucu Kül 22.8 34.9 0.39 1.2 5.34 27.3 0.64 3.0 3.4 1.75 0.1 -
Metakaolen 40.23 56.17 0.24 0.51 0.85 0.19 0.55 1.1 - 0.16 2.9

Kuvars 0.73 97.6 0.01 - 0.18 0.10 0.03 0.4 - -
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Tablo 2. Physical Properties of fly ash

Tane boyutu (d50)
(μm) (g/cm3)

Spesifik 

(m2/g)

pH

Uçucu Kül 70 2.04 0.200 11.9
Sodyum silikat 1.42 12.5

2.2. Teknolojik özellikler 

sonuc

esteklemektedir.

Numune

(gr/cm3)

Su
emme
(%) (Mpa)

Basma 

(Mpa)
porozite

(%)
porozite 

(%)

Toplam 
Porozite

(%)
STD 1.27 31.89 2.134 11.06 6.47 40.55 47.02
D1 1.37 24.57 3.430 15.54 3.49 33.76 37.25
D2 1.53 18.46 4.400 17.70 8.05 28.39 36.44
D3 1.62 17.20 2.686 14.86 9.47 27.97 37.45

2.3.

2.3.1. XRD analizi

hidroksit) ile reaksiyona girerek polik

sonucunda içindeki suyu hem kimyasal hem de
mino 

silikat  jeopolimerdir. Hidrosodalit ve polis
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-   

2.3.2. SEM-EDX analizi

üç boyutlu molekül dizilimlerinin hidrotermal polikondensasyonu sonucunda içindeki suyu hem kimyasal hem de fiziksel yollarla 

2, Al2O3, CaO, MgO, Na2O, K2O ve Fe2O3

içermektedir.
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ekil 3. STD numunesine ait EDX analizi sonucu

-
gömülü olarak kuvars tane

2, Al2O3, CaO, 
MgO, Na2O, K2O ve Fe2O3 içermektedir
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homojen Si-

2, Al2O3, CaO, MgO, Na2O, K2O ve Fe2O3 içermektedi

silikat
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ekil 7. D2 numunesine ait EDX analizi sonucu

-Al amorf jeopolimerik 
izi 

sonucuna göre D3 bünyesi de  ana jeopolimer 2, Al2O3, CaO, MgO, Na2O, K2O ve Fe2O3 içermektedir.

kil 8. 
kuvars
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. D3 numunesine ait EDX analizi sonucu
 

3. SONUÇLAR

ki kuvars ve metakolen 
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alardan 
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Abstract

Mining is an important business area in both economical and vital aspects. However, it has a high level risk of working safety as the 
working area is underground. Technologies are intensely used to reduce the number of accidents and deaths in mining sites. In this 
study, a new system is proposed to prevent accidents with the help of sensors (humidity, temperature and gas) and specify the location 
of the miners with transmitter devices in case of an accident. A software application was developed for the proposed system, but no 
hardware device was used. The necessary data expected to be received from hardware devices was generated from a random data set. 
The mentioned system in this study is a web application. This software application was designed to be easy to use for every type of 
users. Via a web interface the users are able to add or remove cells which form the mine so that users can create their own mine map.  
Additionally, the users can view the 3D location of the miners instantly with the application.

Key Words

“Monitoring, mine, safety, system, creating 3D map”
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1. 

-

la 

2.

aden sektöründe 
irçok 

i

olur.

kez istasyona 
gönderirler.

2.1.

n
önemlilerinden bir tanesi kazalardan sonra madencinin konumunu belirleyebilmek için ihtiyaç duyulan madenci izleme 

3.

3.1. C#, Asp.Net, Asp.Net MVC

ve birçok alanda Java programlama
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Asp.Net MVC ise Asp.Net iskeleti üzerine Model-View-

2014).

3.2. Asp.Net SignalR

,

sayfa gönderilir. stemciden herhangi bir istek olmadan sunucunun herhangi bir veri göndermesi 

rmek istersek SignalR gibi bir Asp.Net kütüphanesi 
ku teknolojisi istemci
i kullanarak yapar (Aguliar, 2014).

3.3. WebGL (Web Graphic Library) ve three.js

üzerinde üç boyutlu gör

herhangi bir programlama dili 

2014).

4.

Her iki 

Bu cihazlar k
Bu protokol ilerleyen 

bölümde irdelenecektir. Veri gönderdikleri bir üst 
herhangi biri olabilir. Veriy
iletir. da tüm veri 

olur.
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Madenci konumunun iletimi : 
madenci konumu r.

014).

5. UYGULAMA

yüzünden görüntülenip analiz 
nem 

Her maden 



International Journal of Research and Development, Vol.9, No.2, June 2017 

54 
 

5.1

 

 

   

Öncelikle belirtilmesi gereke
n

arita 

zamanda eklenecek hücrelere haritaya gö

-

5.2.

Var olan, yani n bu harita 
üzerinden izlenebilmektedir. Madencilerin konumu üç boyutlu olarak görüntülenmektedir 
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Tablo 1.

Madenci Bilgisi
Paket türü 9 1
Uç cihaz no A99 E15
Madenci no 99999 34567
Üst cihaz no A99 E14

9A999999A99 1E1534567E14

m

maden hücresi- -cihazdan geliyorsa o bilgiyi içerir. 

eri dizisi içeri
birer

pembe nokta olarak görüntülenmektedir
görüntülenebilmektedir

bilmesi için 

 
 

rülme 

verilerinin kaydedilmesi ve izlenmesi için 
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Tablo 2. Madenci 

Paket türü 9 2
Uç cihaz no A99 E15

A99 C36
A99 N54
A99 M28
A99 T38
A99 H43
A99 L47
9A99A99A99A99A99A99A99A99 = 25 Byte 2E15C36N54M28T38H43L47E14

i

verileri tek bir pake verisi 3 
dizisi

t
veriler veri verileri üzerinde arama ve görüntüleme 

Tablo 3. Türleri.

CO C 99
CO2 D 99
N2 veya N N 99
O2 O 99
H2S S 99
CH4-Metan M 99

T 99
Nem H 99

L 99

Uygu

ir.
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6. SONUÇ

Bu makale maden izleme sistemlerinde, madenci konum bilgisinin görüntülenmesindeki eksiklik göz önünde bulundurularak 
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-Zonguldak) 
Müessesesindeki Uygulamalar, Türkiye 13 Kontur Kongresi Bildi - -370

-
67
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Abstract

In this research, the variation of electrical power according to temperature, pressure, frequency, and cooler temperature, in Stirling 
engines was analyzed. The performance characteristics of the low power beta type Stirling engine were determined by gas exchange 
in this research, and the results were compared and presented by graphics. The performance tests of the Stirling engine heated by 
using the thermal specification of the sun were realized as 673 K, 773 K, and 873 K for the heater temperatures. The charge pressure 
was increased from 100 kPa up to 400 kPa with the ranges of 100 kPa. The maximum power was calculated by taking the frequency
of crankshaft 10, 30, 50, and 60. Also, the electrical power increase was provided by raising the temperature difference between the 
hot edge of the displacer and the cooler temperature. 
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“Stirling engines, renewable energy, solar systems, heat engines”
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1. INTRODUCTION

Nowadays, fossil based energy sources are diminishing rapidly and are continually causing a global energy crisis. The necessity 
for an increase in energy has directed scientists to conduct research into renewable energy sources and more efficient machines 
which can transform these sources into energy.  

The sunlight energy applications of Stirling engines are thought to be used for the climatization of homes and synchronized 
power generation. Mills (2004), through their research revealed that the most productive transformation unit is the system that 
consists of a Stirling engine, dish, and a mirror (Mills, 2004). In spite of the productivity of these systems being higher, their 
common usage was never provided due to a variety of problems. In order to be used easily in rural areas, its design should be 
small, strong, and suitable for individual usage. The idea for using Stirling engines in housing was suggested 20 years ago, but it 
was not put into practice at that time. Thus, it is important to develop a Stirling engine which is capable of operating at various 
temperatures at the present time. 

Nowadays, power is generated by traditional sources such as (coal etc.), natural gas, and fuel oil. This usage of traditional
sources causes global warming by releasing sera gas into the atmosphere which in turn gives rise to climate changes. A 2ºC 
temperature increase was realized related to global warming as of 2015. The average global temperature increased from 15ºC to
17ºC. Global warming temperature increases were expected to happen between the years 2040-2050. However, an increase in 
population and the rapid release of sera gases speeded up the predicted date to 2015. For this reason, the number of studies on 
how to generate power from sunlight and the machines related to this work should be increased in order to prevent this world 
from warming further.          

2. STIRLING ENGINES

Working with the externally heated principle, Stirling engines consist of a moving mechanism, a heater, a regenerator, a cooler, a
power piston, a piston, and a cylinder block. All Stirling engines consist of a regenerator, heater, and cooler parts, regardless of 
their types. The function of the movement mechanism is to realize the thermodynamic cycle by driving the piston and displacer 
through timing it.   

Today, Stirling engines exist in various types, with the most well-known ones being the Alfa, the Beta, and the Gamma types 
(Thombare and Verma, 2008). The Beta type Stirling engines are the most commonly used and are well-known due to their high 
thermal p
disadvantage of this type of Stirling engine is the decrease in power generation due to the heat difference between the displacer 
edges as a result of the heat transmitting being too high in the displacer. The Beta type Stirling engine is shown in Figure 1. 

Figure 1. The Beta type Stirling Engine

3. POWER GENERATING SIMULATION OF THE STIRLING ENGINE

Usage of energy which was generated from renewable energy sources such as sun and energy which was generated by using 

type crankshaft movement mechanism taking energy from sunlight was realized in this research. By this means it would be 
possible to have opinion about parameters such as electrical productivity, pressure, temperature values, working frequency and
power for Stirling engines. It could be possible to see the parameters such as variation of temperature and pressure according to 
the working gas which was used. 
3.1. The Effects of the Stirling Engine Parameter for Power Generating
The usage of energy which is generated from renewable energy sources such as the sun, and energy which is generated by using 
local resources is needed for sustainable development (Cengiz et. al., 2015).  The simulation of the Stirling engine, which has a 
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beta-type crankshaft movement mechanism, taking energy from sunlight, was realized in this research. By this means, it would 
be possible to have an opinion about the parameters such as electrical productivity, pressure, temperature values, working 
frequency, and the power for the Stirling engines (Cengiz, 2016). It could be possible to see the parameters such as the variation 
of the temperature and pressure according to the working gas which was used [10].

Table 1. The Entry Data for Which Simulation Was Used [7].

 
  

 pave 
 

 Th  

 Tk  

 Vclc 

 Vswc  

 Vk  

 Vr  

 Vh  

3.2. The Variation in Electrical Power Against Pressure and Temperature
The analysis of the generated power was performed under 673 K, 773 K, and 873 K temperatures, and 100, 200, 300 and 400 
kPa pressure conditions. It was seen that the electrical power increased depending on the heater temperature and the charge 
pressure. The maximum power value 352.49 W was reached at 873 K temperature and at 400 kPa pressure.  The power pressure 
relationship in the Stirling engines is shown in Figure 2.

Figure 2. The power pressure relationship in Stirling engines

In the tests performed under 673 K, 773 K, and 873 K heater temperatures, and the 100, 200, 300, and 400 kPa pressure 
conditions of the Stirling engine operation, the maximum values were reached at 873 K and 400 kPa as 352.49 W energy 
generating. The pressure and temperature values increased linearly up to a determined value, and then the productivity increase 
speed was decreased due to the limited heat transmission, friction capacity at the higher temperature, and pressure conditions. 
The power temperature, and pressure relationship in the Stirling engines is shown in Figure 3.
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Figure 3. The power, temperature, and pressure relationship in the Stirling engines.

3.3. The Variation in Electrical Power Against Crankshaft Frequency
In the performance tests carried out under 673 K, 773 K and 873 K heater temperatures, and 10, 30, 50, and 60 kPa pressure 
conditions in the Stirling engine operation, the maximum values were reached at 873 K and 60 kPa as 108.41 W energy 
generating. The pressure and temperature values were increased linearly up to a 50 Hz value, and then the electrical power 
increasing speed was seen to decrease in higher frequency values such as 60 Hz due to friction. The power frequency relationship 
in the Stirling engines is shown in Figure 4. 

Figure 4. The power frequency relationship in the Stirling engines
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3.4. The Variation in Electrical Power Against Cooler Temperature

The power frequency relationship in the Stirling engines is shown in Figure 4. The power and cooler temperature relationship in 
the Stirling engines is shown in Figure 5. Accordingly, while the temperature difference between the cooler temperature and the 
heated edge (heat source edge) was 300 K, the minimum electrical power was generated, while the temperature difference was 
500 K, the maximum electrical power values were reached. This process was performed twice, so it was seen that the electrical
productivity was increased by raising the temperature difference between the edges 673 K input temperature and the 873 K input 
temperature. 

While the source temperature was 673 K;
i. The cooler temperature 300 K (while the temperature difference between the edges 373 K) 66.78 W, 
ii. The cooler temperature 400 K (while the temperature difference between the edges 273 K)  39.36 W,
iii. The cooler temperature 500 K (while the temperature difference between the edges 173 K)  17.42 W 
energy generated.

Figure 1. The power and cooler temperature relationship in the Stirling engines

While the cooler temperature was 300 K, 400 K, and 500 K, on the performance test, which was carried out by operating the 
Stirling engine, the maximum power value 90.34 W energy was generated, while the source edge temperature was 873 K, and 
the cooler temperature was 300 K.  Meanwhile, while the temperature difference between the edges was 573 K, the maximum 
performance was reached, and 90.34 W of energy was generated.  

4. CONCLUSION

The increase in power increases to a maximum at a determined value re: revolutions, temperature, and pressure, and then the 
electrical power increasing speed is reduced. The reason for the fall in electrical power is insufficient heat transmission which 
was transferred to the working gas with the increasing engine revolution and the increasing pressure.    
Beta type Stirling engines have high productivity in terms of thermal productivity. However, the temperature of the heated edge 
cools in a short time due to the displacer transmits the heat. For that reason, electrical productivity decreases by fall of 
temperature between the edges. If the cooler is produced from another composite material which provides late heating of cooler, 
electrical productivity increases several times.  As assessed in this research, while the input temperature was 873 K and the 
cooler temperature was 300 K, so the temperature difference was 573 K, and the generated electrical power was 90.34, which is
the first one of two difference scenarios. In the second scenario, while the input temperature was 873 K and the cooler 
temperature was 500 K, so the temperature difference was 373 K, which generated electrical power of 42.95. Similar results were 
obtained in cases where the input source temperature was 673 K. 
The displacement became deformed at high temperatures depending on the material used. If the transmission of temperature is 
prevented by this method, a deformation possibility occurs.
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Abstract

Aluminium and its alloys having properties such as lightness, strength and easy formability has ever increasing usage area in industry.  
Importance and usage areas of 7075, 6061 and 2024 quality Al alloy in defense and aviation industry increases rapidly Determination 
of optimum values in surface roughness and cutting tools wear behaviours in machining of 7075, 6061 and 2024 aluminum alloy is 
aimed in this study.  For this purpose, machining tests on 7075, 6061 and 2024 aluminum alloy was performed to CNC lathe. These 
tests were performed by choosing constant cutting depths (2.5 mm), four different cutting speeds (200, 250, 325, 400 m/min) and 
three different feed rate values (0.250-0.325-0.400 mm/rev). Carbide cutting tools suitable for machining aluminum was used in tests. 
In tests, roughness values of machined surfaces were measured and wear behaviours of cutting tools were examined. The test results 
were compared among the three different aluminum alloys. Finally, comparison will be made by interpreting values that are obtained 
according to different machining parameters and optimum machining parameters were determined. Large increase in surface 
roughness corresponds to the slight increase in feed rate has occurred. Appreciable wear mechanisms were not happened in cutting 
tools. 
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1.

oranlarda 

alik 

. Alüminyumun savunma 
sanayi v

n
deneysel çal

Prateek ve Nikhil, 2015). 
%

.

-

List

Demir 
ve Gündüz, 2009), (Gökkaya ve Nalbant, 2007), (Kaya, Cengiz, Uçar, 2010), (Abdallah , Rajamony, Embark, 2014), (Sekmen,  

Sreejith, 2008),  (Ay,  Karagöl, 2011), (Camposeco-Negrete

2. MATERAL VE METOT

2.1.

ma sahip, Al 7075, Al 6061ve 
Al 2024
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Al 7075
% Fe % Si % Cu % Mn % Mg % Zn % Ti % Cr
0,50 0,40 0,20 0,30 2,10-2,90 5,10-6,10 0,20 0,18-0,35
Akma  (Mpa) Çekme  (Mpa) Uzama (%) Sertlik (Brinel)
460 -505 530 -570 6-8 145 -155
Al 6061
% Fe % Si % Cu % Mn % Mg % Zn % Ti % Cr
0,70 0,40-0,80 0,60-1,10 0,15 0,80-1,20 0,25 0,15 0,04-035
Akma (Mpa) Çekme (Mpa) Uzama (%) Sertlik (Brinel)
240 -275 260 -310 8 -12 90 -95
Al 2024
% Fe % Si % Cu % Mn % Mg % Zn % Ti % Cr
0,70 0,50 0,05-0,20 0,30-0,90 1,20-1,80 0,25 0,15 0,10
Akma (Mpa) Çekme (Mpa) Uzama (%) Sertlik (Brinel)
315 -330 440 -465 12-14 120

2.2.

DCGT 11T308 ALU AK10 

Al 7075

m/min 0,250 mm/rev 0,315 mm/rev 0,400 mm/rev
Numune 
No

200 D1 D2 D3 1
250 D4 D5 D6 2
325 D7 D8 D9 3
400 D10 D11 D12 4

Al 6061

m/min 0,250 mm/rev 0,315 mm/rev 0,400 mm/rev
Numune
No

200 200 D13 D14 D15
250 250 D16 D17 D18
325 325 D19 D20 D21
400 400 D22 D23 D24

Al 2024

m/min 0,250 mm/rev 0,315 mm/rev 0,400 mm/rev
Numune
No

200 200 D25 D26 D27
250 250 D28 D29 D30
325 325 D31 D32 D33
400 400 D34 D35 D36
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DCGT 11T308 ALU AK10 

 

h b l1 l2 f
25 25 150 28 32

 

Çizelge 2.

ISO  Geometri Kodu Kesici Kenar 
Boyu Radyusu

Kenar 

DCGT 11T308   ALU 
AK10 11,6 3,97 0,8 7

2.3.

yüzey pü Mahr MarSurf  PS1

2.4.

m
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3. BULGULAR

3.1. Yüzey Pürüzlülükleri

Çizelge 3.
 

Al 7075

m)
200 D1         2,48 D2         3,68 D3         5,80
250 D4         2,53 D5         3,61 D6         5,93
325 D7         2,35 D8         3,57 D9         6,19
400 D10       2,38 D11       3,49 D12       5,34

Al 6061

m)
200 D13      2,34 D14      3,76 D15      5,84
250 D16      2,53 D17      3,60 D18      5,70
325 D19      2,30 D20      3,86 D21      6,49
400 D22      2,42 D23      3,59 D24      5,95

Al 2024

m)
200 D25      2,48 D26      3,80 D27      5,92
250 D28      2,57 D29      3,73 D30      5,66
325 D31      2,54 D32      3,66 D33      6,04
400 D34      2,56 D35      3,62 D36      5,96

 

 

       (a) 
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(b) 

 

(c) 

.

görülmektedir. Bu durum literatürle paralellik arz etmektedir (Ranganath, Vipin, Mishra, Prateek, Nikhil, 2015), (Deepak, 
Rajendra, 2015), (Pridhvijit,  Binu,

bilinmektedir. Ancak ya
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200 m/min - 0,250 mm/rev 200 m/min - 0,315 mm/rev 200 m/min - 0,400 mm/rev

250 m/min - 0,250 mm/rev 250 m/min - 0,315 mm/rev 250 m/min - 0,400 mm/rev

325 m/min - 0,250 mm/rev 325 m/min - 0,315 mm/rev 325 m/min - 0,400 mm/rev

400 m/min - 0,250 mm/rev 400 m/min - 0,315 mm/rev 400 m/min - 0,400 mm/rev
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200 m/min - 0,250 mm/rev 200 m/min - 0,315 mm/rev 200 m/min - 0,400 mm/rev

250 m/min - 0,250 mm/rev 250 m/min - 0,315 mm/rev 250 m/min - 0,400 mm/rev

325 m/min - 0,250 mm/rev 325 m/min - 0,315 mm/rev 325 m/min - 0,400 mm/rev

400 m/min - 0,250 mm/rev 400 m/min - 0,315 mm/rev 400 m/min - 0,400 mm/rev
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200 m/min - 0,250 mm/rev 200 m/min - 0,315 mm/rev 200 m/min - 0,400 mm/rev

250 m/min - 0,250 mm/rev 250 m/min - 0,315 mm/rev 250 m/min - 0,400 mm/rev

325 m/min - 0,250 mm/rev 325 m/min - 0,315 mm/rev 325 m/min - 0,400 mm/rev

400 m/min - 0,250 mm/rev 400 m/min - 0,315 mm/rev 400 m/min - 0,400 mm/rev
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Abstract

Determination of wind potential in a place or in a local area is performed by analyzing of long term wind data recorded and 
accumulated. In areas where constructions of large wind turbines, the realizing of the wind analyses is essential because of the high 
costs of them. In small wind turbines, it is not necessary the analyses due to the low costs of them. In this paper, design and 

been carried out within the framework IEC 61400–12–1 standardized by International Electrotechnical Commission, the system is 
also going to be used for an energy analysis system having a capability fulfilling the power performance and the energy efficiency 
analysis of small wind turbines manufactured by the small wind turbine manufacturers. By means of the carried-out system, the 
wind speed, direction, air pressure and temperature at Uluyazi Campus have been registered and monitored.
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"Renewable energy, wind energy, wind analysis system, small wind turbine" 
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1.

rüzgâr enerjisi Dünya için 
an olan 

elektrik enerjisine çevirmenin yolu .

Rüzgâr türbinleri genelde i – LWT) ve (2) Küçük rüzgâr 
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burada, Pr
3), A 2) ve v rüzg

3....
2
1 vACP pt (2)

ile ifade edilir. Burada, Pt türbin gücü (W), Cp türbinin güç sabiti ve A ( 2

alan (m2), R u) ve 
v) bir fonksiyonudur Cp = f(u/v). u/v tip speed ratio – TSR) olarak da 

isimlendirilir ve 
opt

vrpmnvRvu t 60/)(2// (3)

ile ifade edilir. t t.R
f t

t ifadesiyle n f =
n/60 n = 60f/2P ile ifade 
edilir. Burada 2P
en iyi Cp–

3..
2
1

.

vA

VI
P
PC

r

t
p (4)

verilir. Burada, I ve V

2

2vEkin (5)

ile ifade edilir. Burada, Ekin

m
(kg/

vRvAm ..... 2 (6)

Burada A.v 3

kinr EmP . (7)

Bugün pek çok türbin, %20–
çevrilebilir. Bu nedenle, bir 
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(International Standard Atmosphere
3’tür. Deniz seviyesinden yükseldikçe ha

lma 

T
P

.287
(8)

burada, P T

lerle elde 

k

A
v

k

e
A
v

A
kvhw ..)(

1

(9)

ile ifade edilir [17]. Burada; hw(v) k klini gösteren 
A

k ve ölçek A

2
.

2
..

2
meanv

v

mean
R e

v
vh (10)

ile ifade edilir. Burada; hR vmean

vmean gibi tek bir bilinmeyene sahiptir. 

max

min

.).(.
v

v
t dvtvfPE (11)

E vmin vmax

f(v) t

2.2.
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(a) (b)

. (a) (b)

i
’da

ilde 

Tablo 
1’deki al

Tablo 1

HT–

HT–

Gentek rüzgâr yönü transmitteri 4–20 mA

–

–20 mA

nte 
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2.3.

PLC 

Ku

rileri 
g

-200 CPU224XP DC/DC/DC PLC’de 

gelen 4 tane analog sinyal PLC CPU’s
–

–20
–10 VDC gerilim 

Tablo 2
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Tablo 2

Elektriksel sinyal

AIW0 2–10 VDC

AIW2 Rüzgâr yönü 2–10 VDC

AIW4 Nem 0–20 mA

AIW6 0–20 mA

AIW8 0–20 mA

AIW10 0–20 mA

2.4.

Double
e

2.5.

görselle

Tablo 3

AIW0 VD124

AIW2 Rüzgâr yönü VD216

AIW4 Nem VD312

AIW6 VD412

AIW8 VD512

AIW10 VD612

Tablo 3
historical

, b ve c
eksende göster

3.

-
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ak 

ünlere 

Elde 

(a) (b)

(c)

. (a) (b) (c)

4.

sensörler, küçük rüzgâr türbinleri için IEC 61400–12–1 güç performans test 

-
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“Metamalzeme, sensör, benzin, mazot“

Abstract

Metamaterials have many application areas such as absorber, antenna, sensor, super lens and etc. In this study, we focused on sensor 
application of metamaterials. This application is metamaterial based sensor design in order to find branded and unbranded gasoline -
diesel samples for liquid fuel sector. So, experimental setup is realized for branded and unbranded gasoline-diesel samples. Obtained 
measurement values entered to simulation programme to get optimal design. Such a study would be an example for other sectors to 
realize different sensor designs. 
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1.

dielektrik sabiti ve 
lgi 

antenler (Hwang vd. 2009, Vrba vd. 2016, Zhou vd. 2011), vb. (Gunduz ve Sabah 2015, Turkmen vd. 2013, Ustunsoya ve Sabah 
2016, Mullaa ve Sabah 2017).

PNA-

2. AKARYAKIT NUMUNELERINE AIT DENEYSEL ÇALI LMESI

numunelerine ait deneysel çal

- izör 

PNA-

ktrik 

-12 GHz
ans 
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Tablo 1. 

-

-

3.

Seçilen FR4 
cinsi malzeme 1.6 

107 /
sensörün rezanat ’

r

Frekans
(GHz)

Benzin Benzin Mazot Mazot

8 2.43 2.51 2.07 2.68

9 2.32 2.44 2.04 2.62

10 2.19 2.33 1.98 2.56

11 2.08 2.24 1.95 2.50

12 1.96 2.15 1.90 2.43

Frekans
(GHz)

)

Benzin Benzin Mazot Mazot

8 0.34 0.23 0.15 0.16

9 0.39 0.27 0.17 0.19

10 0.43 0.30 0.20 0.21

11 0.47 0.32 0.22 0.24

12 0.51 0.35 0.23 0.25
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Elde edilen ölçüler; a1= 20 mm, a2= 7,3 mm, a3= 4,3 mm, a4= 17 mm, a5= 2,77 mm.

4. TASARLANAN METAMALZEME TABANLI SENSÖR YAPISI IÇIN ELDE EDILEN NÜMERIK SONUÇLAR

i
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5.

2013 

belir

ül
er. 

Bundan 

t

ilebilir. 
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Abstract

This paper presents specific absorption rate (SAR) obtained inside a human head and the thermal effects due to exposure to a cellular 
phone. The cellular phone radiating at 900 MHz and 1800 MHz frequencies was modeled by microstrip patch antenna and its output
power was chosen according to the worst-case scenario. By the aid of finite element method (FEM) based COMSOL Multiphysics 
software program, not only the effect of distance between the antenna and the head model but also the effect of antenna’s angle 
relative to the head on SAR and the temperature distribution in the head model were investigated. It was shown in the study that the 
distance and the angle of the antenna to the head had significant importance on the SAR values and the temperature increase in the 
head. As a result of the simulation, it was found that SAR values at 900 MHz were under the safety limit values whereas at 1800 MHz 
were under the limits when the distance between the antenna and the head was 0.2 cm. Furthermore, it was noted that the temperature 
increase on the head was in good agreement with the other studies.

Key Words

“Bioheat Equation, Electromagnetic Field Exposure, Finite Element Method, Specific Absorption  Rate.”
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1.

devam

nedenle ICNIRP (International Commite on Non- ayan Radyasyon 
Koruma Komitesi, WHO (World Health Or , IRPA (International Radiation Protection 
Association) Uluslararas

ndaki 

ilk 

l termometre ile Balzano vd.). Clevand vd.

hesaplamalarla buldular. Teknoloji 

, 900 MHz, 1800 M

modelleri için hesaplama
SF) 

yöntemidir. Dimbylow vd.

boylu dipol anten kullanarak, 1994’te ise 900 MHz ve 1800 MHz için çeyrek dalgaboylu 

t

1994 y
(Chen vd.). Cep telefonu dipol anten 

a, kafa modeli ise homojen olmayan dielektrik sabit ve iletkenlik ile 57 263 blok hücre ile 

(Watanabe vd.). 1999’da 
Wang vd.

kafa modeli ile sonlu uzunluktak -
d

ak da
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, patch ve PIFA antenleri) her birinin 
– (Rashed vd.).

elektrik ve manyetik

vd.). Morega vd.
r. 

2’de Çitkaya vd. ve 2013’te Abdulrazzaq vd.
aki 

2014’te monopol ve patch anten ile telefonu 

güç, daha büyük ÖSO ep 

Goel vd. – ise kafadaki 

ini 

mesafe ve

i de tahmin edebilen SEY 

2.

O, birim 

                  (1) 

-10 GHz frekans 
.

jik 

(Bernardi vd.).

(2)

 
Biyolojik .

da, her bir organ 

parametreleriyle tan
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Tablo 1.
 

Parametre 900
MHz

1800
MHz

52,72 50,08
0,94 1,39
1030 1030
3639 3639
1000 1000

 

arda elde dilen bulgulara göre (Nikita vd.)

2 ve 9 W/m2) (ICNIRP 
Guidelines).
 

3.

Anthropomorphic Mann r (Faruque vd., Al-Mously vd., Beard vd.). Geometrisi ve doku 
özellikleriyle, maruziyet 
A

için doku dielektrik  

 



International Journal of Research and Development, Vol.9, No.2, June 2017 

96 
 

 
 

 

telefon antenleri, literatürde 

telefonu modeli olarak mikrostrip patch anten seçi

kötü durum için bel ya 

d

 
SAM ve anten modelinin SEY örüntüsü.

 

 

4.

 

4.1. ÖSO Benzetimleri

k

or 

mesafe
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-ölçekte dilimli gösterimi.

 

-ölçekte dilimli gösterimi.

ÖSO -

MHz’e göre 

4.2.

(Stankovic vd.). Cep telefonundaki elektromanyetik
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900 MHz ve 1800 MHz 

 

 

 

 

 

 

 

 

5. SONUÇLAR

Bunu gerçekleyebilmek için cep telefonu, mikrostrip patch anten ile, insan 

göstermektedir.
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kil 12. 

IEEE’nin 3 kHz – si 2 
mesafe 0 – 1 cm iken kafada indüklenen maksimum ÖSO 

– 0.99 W/kg, 900 MHz için 1.85 –
nu not ederek, 1800 MHz için 

Cep telefon

90
C ve 0,240 C ola

a

S
nüfuz etmesi 
olmayan insan

-A-120514-
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Abstract

In Adsorption Refrigeration Systems, adsorbate (water) evaporates by absorbing heat from cooling water which is circulating in 
evaporator and the temperature of the cooling water is reduced. Evaporated adsorbate begins to flow into the adsorbent bed and 
adsorbed by adsorbent particles(Zeolite13x) which is in the bed of adsorbent. During the adsorption process occurs adsorption heat in 
the adsorbent bed. Numerical solutions of the desorption times was carried out utilizing from the waste energy for the heat disposal, 
taking the normal temperature of the adsorbent bed and removal of the water vapor in. With heat exchanger design made, water vapor 
which is heated up to 250 centigrade degree within the adsorbent reservoir is returned to the tank for to use again. In this study, 
performance values of the heating channels in the changer has been obtained under the change of field, position and types of fluids. 
Evaporation times, the amounts of fluid evaporating, the amount of energy expended in numerical solution which is supported with 
experimental studies is provided with tables and graphs.
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“Absorption Cooling, Refrigerator, Heat Exchangers, Zeolite”
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Semboller

COP
cp
m Kütle (kg)
Q
Q1-2
Q2-3
Q3-4
Q4-1
T

Entalpi

ads Aadsorpsiyon
ç
des Desorpsiyon
evp
fg –
g
k Adsorbent malzeme
p
s
w

  

1. 

s

konusu olabilmektedir. 
uygulamalarda -18

-Su, AC-NH3, AC-Metanol, Zeolit Su 

–

-150 zeolit 
- ad 

-adsorban çi

Adsorpsiyon-Desorpsiyon döngüsünde hangi parametrelerde ne sonuçlar 

2 iken 
0.038m2 -

ad

haznesinin b
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olmak 
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4-1)

1 ve V2
1

rü 

adsor

Çevrimin 

w1=0.25 kg/kg civar

1-2)

1

2

2-3)

2
Desorpsiyon süreci boyunca a C

desorplanan adsorbat kondensere

3

°

3-4)

2

Zeolit 13x –
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e

için 

ölçüm 
beli

adsorbent 
y

-
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Zeolit Haznesi-

a

nemli 

4. SONUÇLAR = 16,64 kg, = 0,92 kJ/kg = 0,0 kg/kg, == 40 , = 120 , = 250 , = 150 ’ dir. Bu bilgilere göre çevrimin analitik 

= ( ) + ( ) + ( + ) (4.1)

= ( ) + ( ) (4.2)      
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= ( ) + ( ) + ( + ) (4.3)

= ( ) + ( ) (4.4)

- - - -
Adsorbsiyon.

= ( ) , (4.5)

= ( ) , (4.6)

= (4.7)   

= (4.8)

Tablo 4.1.

,   , Performans

1624,06 24659,06 1530,88 23877,5 11266,94 11266,94 0,4286 0,4302

de ve 

nda 

Kondenser

Evaporatör

3 

1 4 

2
 

-  

Adsorbent q3-4q1-2

q4-1

q2-3
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lmesinin sistemin verimine önemli ölçüde 
ini 

-
-

0,42-

5. KAYNAKLAR

Ashrae Journal.(2011).Technical Future,  Adsobtion Refrigeration. Retrieved from http://www.ashrae.org.tr.

Demir H. (2008). An experimental and theoretical study on the improvement of adsorption heat pump performance,Doctoral 
thesis, Middle East Technical University, Ankara, Turkiye.

Demir H., Mobedi M. And Ülkü S.(2008), A review on adsorption heat pump: Problems and solutions, Renewable and 
Sustainable Energy Reviews, 12(2008), p. 2381–2403

Mobedi, M. (2007). A review on adsorption heat pump: Problems and solutions. Renewable and Sustainable Energy Reviews, 12
(2008), 2381–2403-2381–2403. 

analysis of its 
adsorbent bed,Doctoral thesis, Middle East Technical University, Ankara, Turkiye. 

Ülkü S.(1986),Solar Adsorbtion  Heat Pumps, Volume 129 of the series NATO ASI Series pp 424-435

Wang, R.Z.(2001). “Performance improvement of adsorption cooling by heat and mass recovery operation.” International 
Journal of Refrigeration 24(7):602 – 611.

Wang, R.Z., R.G. Oliveira, (2006). “Adsorption refrigeration, An efficient way to make good use of waste heat and solar 
energy”,  Progress in Energy and Combustion Science,  32(4), p.424 – 458.

Wang, D.C., et al.(2010). “A review on adsorption refrigeration technology and adsorption deterioration in physical adsorption
systems.” Renewable and Sustainable Energy Reviews 14(1):344 – 353.

– Adsorbat 

 

 



 

Uluslara

International Journal of Engineering Research 
and Development

     Haziran/June                                     
 

           . 
 

* mtekeli@selcuk.edu.tr

Design of Horizontal Axis Wind Turbine Blade

1,*, Mehmet ÖZTÜRK2, Mehmet BAHADIR3

1, 2, 3 Selçuk Üniversitesi, Teknik Bilimler Meslek Yüksekokulu, Makine ve Metal Teknolojileri Bölümü 42250 KONYA, TÜRKIYE

Received: 03/03/2017              Kabul/Accepted: 16/05/2017              Son Versiyon/Final Version: 15/06/2017

Öz

u

gücün -
-veteri ile uç-

-

gerilmelere uyg

Anahtar Kelimeler

“ ”

Abstract

The optimum design of the wind turbine blade is a very important factor for the efficient performance of wind turbines. In this study, 
the stress analysis of a wind turbine blade is done with finite element method. First, the geometry of a wind turbine blade which has a 
13.02 m diameter and a power of 150-200 KW is determined and NACA-4418 profile is chosen as the blade profile. Next, according 
to maximum power principle, number of revolution of the rotor is found then, the torsional angle between root chord of blade and tip 
chord of blade is determined. After that, the structure whose geometry has been established is divided into finite elements being 
rectangular and triangular shell elements. In order to determine pressure distribution on the structure, it is modeled as a thin wing at 
mean line direction by dividing proper Vortex-Lattices with consistency of surface structure analysis. By using data obtained here, 
aerodynamic pressure coefficients are calculated on every element with the help of computer program. After the analysis of a data file 
is prepared. The stresses on the elements of the structure are calculated by using computer program with this prepared data file. After 
that, the structure is colored with different colors according to different stress values. 
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1. 

a, 
kaliteli, ekonomik, 

erji 

vre 

el 

türbinlerin verimine önemli oranda etki etmektedir. Rüzgar türbininin maksimum verim

Rüzgar türbinlerine rüzgar kuvveti 
r

(Cox, Echtermeyer, 2012). Bu kuvvetler n

edilmesi gerekmektedir (Bechly, Clausen, 1997).
inamik 

(El-Chazly, 1993),  (Younsi, vd., 2001), (Hameed, Afag, 2013).  

2. MATERYAL VE METOD

gücündeki bir rüzgar türbin kanat geometrisi 
-4418 profili seçildi (Abboot, Doenhoff, 1949). 3003 

Alüminyum malzeme özellikleri Tablo 1. de verilmi

Tablo 1. 3003 Alüminyum malzemenin mekanik özellikleri

Malzeme E (GPa) 3)

3003 Al 70 0,33 2730 110

-veterden uç-vetere kadar profilin kayma merkezi (S.C.) ve 
in 

9300

12
50

10800

53
0

3720
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y

-6). 
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(a) ve 2. ara takviye (b)
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-Lattice metodu ile bilgisayarda çözülerek 

(Tekeli, 2016). 

3. SO

Hücum 

.  

7. Kök

1,2 mm

4,0 mm

3,0 mm

1,2 mm

,30 MPa  idi.) Böylece 

-
en büyük gerilmeler kök kesite yak
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gerilmeler kök kesitte meydana gelmektedir

tkisi 

MPa)

MPa)
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4.

etmektedir. Rüzgar türbinleri ile enerji üretiminde en önemli elemanlardan birisi 

kanat 

iz 
ile birlikte aero-elastik analiz, yorulma analizi, serbe
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Abstract

In this study acrylamide-crotonic acid hydrogels are used as adsorbent for removal of methylene blue. The effects of pH, crotonic acid 
percentage, initial dye concentration and reusage number on the adsorption of the dye are investigated. When the pH increased 
adsorption also slightly increased with the hydrogels made up of only acrylamide. With the acrylamide crotonic acid hydrogels
adsorption rates are similar in pH 7,9 and 10 but there is a significant decrease in pH 8. Adsorption increases with the increasing 
crotonic acid percentage in hydrogels. In addition, the adsorption-desorption results showed that the adsorption capacity of the 
hydrogel was not changed even after 20 times repeated use. Results show that acrylamide-crotonic acid hydrogels can be used as 
adsorbent for dye removal in industrial textile waste water. 
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“acrylamide, crotonic acid, hydrogel, methylene blue, adsorption, textile” 
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Krotonik asit hidrojelleri ile 
Bu ç akrilamid/krotonik asit hidr

hidrojeller N,N’-metilen bisakril
hidrojeller ilk olarak fourier 

2. MATERYAL VE YÖNTEM
2.1. 

Akrilamid, metilen mavisi (C16H18N3 sidisülfat, H3BO3, KCl ve Na2B4O7 Merck 

-metilen bisakrilamid, Na2HPO4, NaH2PO4, HCl Sigma-

2.2. Kull

Hassas terazi; Sartorius marka, CP224S model, Almanya. 
UV-GB spektrofotometre; Shimadzu marka, UV-1800 model, Japonya.

2.3. Akrilamid ve Akrilamid/Krotonik Asit Hidrojellerinin Sentezi
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Akrilamid hidrojelleri, akrilamid, N,N-
º ,

saf 

k

Tablo 1.

Madde
Akrilamid 1,24
N,N-metilen bisakrilamid 0,14
Amonyum peroksidisülfat 0,0276
Krotonik asit

eklendi

H2C CH

C NH2

O

HC CH

C OH

O

CH3

H2C CH

C
H
N

O
H2
C

H
N C

HC

O

CH2

Akrilamid (Monomer)
Krotonik Asit (Monomer)

N,N-metilen bisakrilamid (Çapraz baglayici)

N

H

H H
2

+

O

S

O O

S

O

O O O O
-2

Amonyum peroksidisülfat (Baslatici)

H

. Akrilamid hidrojelinin

2.4

Adsorpsiyon; akrilamid ve akrilamid–
8 için HPO4

-

2–H2PO4
-, pH 9 ve 10 için H3BO3–B4O7

-2

º

-
e

qe=
(Co-Ce)xV

M

Burada Co ve Ce 
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. Hidrojellerin boya adsorpsiyonundan önce ve sonraki görüntüleri

2.4.2. Süre

Adsorpsiyon; akrilamid ve akrilamid–
Adsorpsiyon çözeltisi 200 ppm metilen mavisi, pH 9 tamponu ile toplam hacim 25 mL o

- ºC’de 100 rpm çalkalama 
-GB spektrofotometresinde 

i, 
pH 9 tamponu ile toplam hacim 25 mL olara

boyunda UV-GB spektrofotometresinde ölçülerek belir

-
siyon çözeltisine 6 adet 

º

-

2.4.5. Desorpsiyon Ça

Adsorpsiyon-

-
25º

adsorpsiyon çözeltisine -

3.1. Hidrojellerin Karakterizasyonu

Akrilamid ve akrilamid/krotonik asit 
lerinin 
-1’deki 

–CONH2
-1’deki pikin N–H düzlem içi 

1416 ve 1113 cm-1 – –N
gerilme ve C– & Denizli, A. 
(2015), Kaith, B. S., Jindal, R., Sharma, R. (2015)
spektrumunda 1645 ve 1520 cm-1 –

Wang, W. et al. (2015)
asit içeren hidrojeller de 1520 cm-1
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krotonik asit içeren akrilamid/krotonik asit ve %80 krotonik asit içeren 
iç 

T. 
(2008)].
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Hidrojellerin SEM görüntüleri (a: akrilamid hidrojelleri; b: %20 krotonik asit içeren akrilamid/krotonik asit hidrojelleri; 
c: %80 krotonik asit içeren akrilamid/krotonik asit hidrojelleri)

3.2. Adsorpsiyon Üzerine 

Aravindhan, R., Rao, J.R., & Nair, B.U. (2007), Çelekli, A. Yavuz atmaca, M., & Bozkurt, 
H. (2009), Kumar, K.V., & Porkodi, K. (2007)]. 

-krotonik asit (Molar olarak %20 krotonik asit içeren)  hidrojellerine metilen mavisinin 
adsorpsiyonu 

º

maksimum adsorpsiyon 17,42 mg g-1 -krotonik asit hidrojelleri için maksimum qe
-1

me 
erinde yüksek qe

[Jesus, A.M.D. et al. (2011)
& Saini, V.K. (2004), Runping, H. Et al. (2009), Singh, K.P. et al. (2003)]. Gupta ve 

&
visi pH 8 ve 9’da 

-

l 5. M
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3.3. Adsorpsiyon Üzerine Sürenin Etkisi

ayca 
gözlemlenebilir. Daha sonra adsorpsi -

n

14)] 
3O4

. Metilen mavisinin adsorpsiyonu üzerine sürenin etkisi

3.4. Adsorpsiyon Üzerine Krotonik Asit Yüzdesinin Etkisi

9

u
ile boya molekülleri ile olan 

Kiatkamjornwong, S. (2007)] poly[akrilamid-ko-
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. Krotonik asit yüzdesinin adsorpsiyon üzerine etkisi

3.5. Adsorpsiyon Üzerine 

-

akrilikasit-ko-vinilpirolidon)/paligorskit hidrojelleri üzerine 

-X. et al. (2015)].   

8. nin adsorpsiyon üzerine etkisi

3.6

%80 krotonik asit 

pH 2 HCl-KCl 

-desorpsiyon 
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deneyleri 20 kere 9’da 20

sonucunda hidrojellerin adsorpsiyon kapasitelerinde herhangi bir azalma gözlemlenm da akrilamid-krotonik asit 

hidrojellerin

. adsorpsiyon kapasiteleri

3.5. Adsorpsiyon

likle heterojen adsorpsiyon için 

Langmuir, I. (1918)];

Ceq

qeq
=

1
qmb

+
Ceq

qm

Burada Ceq eq m

Freundlich, H. (1906)];
qeq=KFCeq

1/n

Burada KF
Lang m
mavisi (MB) için deneysel verilerden hesaplanan 455,55 mg g-1

Sathishkumar, P., Arulkumarb, M., 
Palvannanb, T. (2012)]. 
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Tablo 2. Langmuir ve Freundlich izotermlerinden hesapl

qm B R2 KF n R2

529,10 8,14x10-3 0,9808 16,078 1,8405 0,8880

4. 

Akrilamid/krotonik asit hidrojelleri N,N-
nik 

ller pH 2 
HCl-

hidrojellerin
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Abstract

This study presents the relationships between ion concentrations and sources of ions in the precipitation events which happened on a) 
September the 08th, 2007 b) November the 10th, 2007 and c) December the 05th, 2007. Fortyfour sequential rain samples were 
collected in three rain events that were sampled in Istanbul-Turkey making use of a sequential rain sampler. Concentration of the main 
cations (K+, Ca2+, Na+, and Mg2+) and main anions (Cl-, SO42-, and NO3-) were analyzed. The ratio of the mean Ca2+ (0.85) non-
sea salt concentration to the mean total concentration led to the conclusion that most of the Ca2+ came from soil. This ratio for SO42-
ranged between 0.49 and 0.98, indicates a possible conclusion that the domestic heating and industrial activities were the main source 
of this ion. 
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1. INTRODUCTION

Atmospheric particles have many sources which are natural and anthropogenic. Natural sources include fine soil blown into the
air, coarse particles from soil by wind-blown, sea salts from breaking waves, reactions between natural gaseous emissions, 
biological material release, and volcanic eruptions. Dust from roads, wind erosion of tilled land and cropland, biomass burning, 
fossil-fuel combustion, construction, transportation sources and industrial emissions are main anthropogenic sources. Wide 
processes, which are used to find the sources ions in the precipitation, are non-sea salt (NSS) and enrichment factor (EF) 
estimations. There are many studies on investigation for researching the sources of the atmospheric constituents. Xu and Gao
(2015) proved that sea salt and nss–SO4

2– were the main components of marine aerosols over sampling region, of which high sea 
salt concentrations were associated with high wind speeds, while high nss–SO4

2– could mainly come from anthropogenic 
emissions, especially over Asian marginal seas. Huang et al. (2009) claimed that in their study, the influence on precipitation 
chemistry of sea salts is strong since Guangzhou is located adjacent to the South China Sea. The NSS calculations of ions in the 
precipitations, in their study, are summarized as follows: The monthly VWM amount of the SSF of Cl- is presented to be 37.8-
100%; equivalent values are 26.6-68.9% for Mg2+, < 10% for K+, and just < 2% for F-, SO4

2-, and Ca2+. According to these data, 
Cl- in the rain water primarily comes from the sea. Marine source can also be accepted to be the source of the half of the Mg2+

which demonstrates that for the explanation of Mg2+ in the precipitation, an additional source is needed. The SSFs of Ca2+, K+, F-

, and SO4
2-, seems to be very low (<10%) which means that there exists another origin besides a marine source. Previous 

monitoring studies carried out to find the sources of constituents of atmospheric pollutants have profited by NSS estimations
(Okay et al., 2002; Sakihama et al., 2008; Budhavant et al., 2010).

The present study is focused on the investigation of sources of the chemical components in the sequential rain events sampled in 
Istanbul, Turkey using the method of NSS and EF estimations. 44 sequential precipitation samples were collected in the 
aggregate for the three rain events. It was found Mg2+ came partly from NSS sources (37%) and SO4

2- almost completely from 
industrial activities (87%). Ca2+ and K+ are found to have a high mean EF value. This finding leads to the result that the main 
source of these ions to be the soil.

2. MATERIAL AND METHODS

 
 

 

Figure 1. Sampling Site: Goztepe

The EF is a ratio that is usually used to distinguish aerosol sources (Vermette et al., 1988; Singer et al., 1993). This calculation 
relies on the elemental ratio which is found between ions that are collected in the precipitation or in the atmosphere. When the 
elemental ratio is compared with a ratio, which is similar, for a reference material, it gives significant information about the 
elements’s source. In this study, the following equation is used in order to calculated EFs for sea water: 

materialreference

ionprecipitat

cx
cx

EF
)/(

)/(
                                     (1)
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NSS ion concentration formula given by Vermette et al. (1988) was used in order to found the contribution of non natural 
sources of ions by scavenging processes.

)/( rrppp cxcTotalxNSSx                          (2) 

In this equation, x is the concentration of the ion of interest while c is the concentration of the reference ion. The subscript p and 
r stand for the ions in the precipitation and reference material, respectively.

To calculate the sea salt ratio, Brewer’s (1975) sea surface water concentrations were used as references. We chose Na+ as the 
reference element for sea to calculate the EFs of ions in the rain water. 

An automatic sequential rain sampler that was designed and produced in the project carried out with the support of The Scientific 
and Technological Research Council of Turkey (TUBITAK) was used to collect samples (Akkoyunlu et al., 2008; Akkoyunlu et 
al., 2011; Akkoyunlu et al., 2013). Sequential sampler device has a polyethylene funnel of 0.28 m2 with circular area and 12 
polyethylene cups of 200 cm3 volume mounted on a sampler body. Precipitation sampling caps was taken from the sequential 
rain sampler body that they were attached to and brought to the laboratory prior to filtering of the samples and storing in pre-
cleaned polyethylene bottles in the refrigerator at 4 °C before the process of chemical analysis.

K+, Ca2+, Na+, and Mg2+ concentrations were measured using an Hitachi-180-80 atomic absorption spectrophotometer. Cl-, SO4
2-,

and NO3
- concentrations were analyzed by a high performance Dionex model 4001 ion chromatography.

3. SOURCES OF THE IONS

Equation 1 has been used to calculate the mean EFs of the ions and equation 2 was for obtaining the mean NSS concentrations 
for all rain events, and these results were depicted in Figure 2. It’s been predicted that the rain event with the largest mean EF 
values in the rain water was on the December the 05th, 2007 due to K+, Ca2+, and Mg2+ were more enriched by soil compared to 
the other days of the rain event. Higher anthropogenic contribution for SO4

2- during this day of the rain event which leads to 
higher mean EF values could be probably mentioned to detect the reason. The ratio for SO4

2- ranged between 0.49 and 0.98. The 
result that the main source of SO4

2- was the domestic heating and industrial activities might be concluded from these values. 

The precipitation events occurred in Istanbul generally have high SO4
2- concentrations mainly originated from the industrial 

processes and domestic heating. The authors found that SO4
2- was enriched between 1.1 and 150 with respect to the sea 

(Akkoyunlu and Tayanç, 2003). 

Panyakapo and Onchang (2008) indicated that NH4
+ and Ca2+ were the significant alkaline species for neutralization process. The 

EFs analysis indicated that Na+ and greater part of Cl- were from the sea in this study, while Ca2+, Mg2+, K+, and SO4
2- originate 

from local sources. It was revealed that the crusting as well as anthropogenic activities play an important role in contributing 
ionic species in wet precipitation by the application of factor analysis. In our study, mean EF of Mg2+ was calculated as 2.63, 
which corresponds to 37% NSS fraction. It seems that Mg2+ was diluted by sea and concentrated by soil.
The values of mean Cl- and NSS concentration with large difference indicate that NSS has very small amount of partition in the 
ion. Zhang et al. (2007) found similar values to those of this study. The authors calculated that anthropogenic source fraction of 
SO4

2- was 98.8% and crust fraction of Ca2+, K+, and Mg2+ were 99.4%, 97.1%, 58.7%, respectively in the 82 precipitation 
samples collected in southeastern China.

 

Figure 2. Mean NSS concentrations, total concentrations of ions (mg L-1) and EF values.
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Pearson correlation coefficients of the concentrations of ions for all three cases of rain days were given in Table 1. Maximum
correlation coefficient was found 0.74 for the duration of sampling periods between SO4

2- and NO3
- that have industrial and 

domestic sources and in terms of concentration SO4
2- and NO3

- generally show similar variability. Na+ and Cl- is thought to be 
originated from sea as the same source. Correlation between them was calculated to be a second pick value as 0.71. SO4

2- has 
high or moderate correlation with other ions such as K+, Ca2+, Mg2+ which exist in the main soil wind-blown dust particles. 

Nevertheless, no correlation between those of other ions and NSS concentration of SO4
2- was found. It refers to the conclusion 

that SO4
2- which was also thought as anthropogenic sources has different variability than the variability of other ions for duration 

of rain events.

Topçu et al. (2002) found similar results to the findings of this study. As an example, the authors calculated the correlation
coefficient between SO4

2- and NO3
- as 0.92 and the correlation coefficients of Na+ with Cl- and Mg2+ as 0.77 and 0.54, 

respectively in the summer season, in Ankara, Turkey. Cheng et al. (2011) found that SO4
2- and NO3

- anions were highly 
correlated. It was found out that between these ions, the correlation coefficient was 0.7151.

Table 1. Pearson correlation coefficients between the overall concentrations of ions.

 Na+ K+ Ca   NO - SO4
- Cl- 

Na+  0.70 0.37 0.72 0.43   

K+   0.24 0.24   0.66 

Ca     0.36 -

 

0.04 0.72 

     0.38  0.60 

NO -      0.74 0.23 

SO4
-       0.23 

Cl-        

The total concentrations which were described previously in the formula 2 and the reduction as a mean percentage of the NSS 
concentrations were indicated in Table 2. The decrease of concentrations during the initial stages as a percentage can be ordered 
in a descending order as K+ Cl- Na+ Mg2+ Ca2+ NO3

- SO4
2- and descending order of NSS concentrations as K+ Mg2+ 

Ca2+ SO4
2- Cl- in Table 2.

Fine particles of anthropogenic origin which contains SO4
2- and NO3

- are formed by gas-to-particle processes and their 
scavenging efficiency is much smaller than those of coarse particles. Due to the fact that rain drops are more efficient at 
scavenging the large particles and coarse mode of aerosols than fine particles. In comparison with the NO3

-, SO4
2- ions which 

exist as fine particles, more significant reduction of K+, Cl-, Na+, Mg2+, Ca2+ ions was found.  It was found Mg2+ came partly 
from NSS sources (37%) and SO4

2- almost completely from industrial activities (87%). There was no reduction of NSS 
concentrations of Mg2+ and SO4

2- though other ions has different behaviors. This could be attributed to the possibility that the 
Mg2+ and SO4

2- originated from NSS have undergone to similar scavenging effects during these precipitation events. Mean 
reduction of total and NSS concentration of all ions were calculated as 54.7% and 43.6%, respectively.
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Table 2. Reduction as a percentage of the NSS and total concentrations.

Na+ K+ Ca2+ Mg2+ NO3- SO42- Cl-

Total concentration 60.7 82.1 46.4 53.5 34.8 30.5 74.6

NSS concentration - 63.6 41.0 55.2 - 35.5 22.8

4. SUMMARY AND CONCLUSIONS

Samples of sequential rains were collected in three rain events for the purpose of investigation of the ion concentrations and the 
sources of ions. During the beginning stages of each rain event, concentrations of nearly all of the ions decreased. The ratio of 
mean concentration for all ions sampled on the initial stages to that of the final stages of the rain events were calculated. The 
results of the rain events were found on September the 08th, 2007 as 1.30, on November the 10th, 2007 as 2.29, and on 
December the 05th, 2007 as 2. The decrease of concentrations during the initial stages was sorted in a descending order as K+
Cl- - -. This indicated that K+, Ca2+, Cl-, Na+, Mg2+ generally in the coarse particle fraction 
were more efficiently scavenged than fine particles of anthropogenic origin which formed by gas-to-particle processes and 
contains SO42- and NO3-. Mean EFs and mean NSS concentrations of the ions were calculated for all rain events for the purpose 
of finding the sources of ions. It was found that the case of high EF for SO42- and high correlation between NO3- and SO42-
indicates that large amounts of these ions originated in the combustion processes of industrial activities and domestic heating. 
Ca2+ and K+ are found to have a high mean EF value. This finding leads to the result that the main source of these ions to be the 
soil. EF of Mg2+ was calculated as 2.63. 63% of total amount of Mg2+ originated from sea. Sea might be the mutual source for 
the Na+, Cl-, and Mg2+ due to the high correlation coefficients among them.
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atif regresyon yöntemlerinden biri olan 
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Anahtar Kelimeler

“

Abstract

Regression analysis is one of the most widely used statistical analysis methods. It is widely used in the engineering field as it is in 
many areas. The fact that the Least Squares (LS) technique used in regression analysis can be used for inference makes it necessary to 
provide some assumptions. In the LS, if the distribution of error terms does not have normal distribution and if the model contains 
outliers, the least squares estimators lose their efficiency properties. In this case, alternative regression techniques are applied. 
Quantile regression, one of the alternative regression methods, comes from overcoming some of the limitations of classical regression 
methods. In this study, the method of quantile regression is introduced and on an engineering application is compared with the
estimators of the LS. According to the results obtained for the concrete breaking test, it has been determined that the model obtained 
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1.

Mühendislik birçok bilimsel bir istatistiksel yöntemler

biridir. Regresyon analizi,
ve fonksiyonel

ve i 2 ) Normal sahip çoklu 
(Montgomery vd,2013).

ni 
kaybetm

esyon 

a ait kovaryans etkilerini incelemeye 

2005; Martins & Pereira, 

Kantil regresyon, klasik regresyon modellerini
eri 

zliklerinin ve gelir düzeyinin belirlenmesi, 

i

2.

e
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QR  Q3 - Q1             (1) 

, 1977; 
-

Regresyon analizinde ise 

2.1.

2 ei 

o -2, + incelenir (Alpar, 2013).

2.2. ar standart1

olarak elde edilir. Burada -2,
ar, 2013).

2.3. Etkili Gözlemler

belirlemek için Cook 

(2)

i=1,2,...,n               (3)
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2.3.1. ( )

etkili gözlemlerdir 
-p-

2.3.2. DFBETAS Ölçüsü

DFBETASj,i’
göstermektedir.

= ( ) (p+1)xn boyutlu matristir.  R matrisinin j. 
,

2013).

2.3.3. DFITS Ölçüsü

DFITSi    ölçüsü, ‘ölçüsüne  benzemektedir.  i.  gözlemin ne  etkisini  incelemek için 

2013). Tablo 

Tablo 1. Etki ölçüleri

3.

Regresyon 

seçilmesi gibi, al

(4)

(5)

(6)
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in 
r
n

regresyo

ade edilir. Burada, ’

parametreler vektörüdür. hata vektörüdür. ‘ ’

fonksiyonu

fonksiyonu, 

i i
i 1 i

fonksiyonu,

olarak belirlenir. Kantil regresyonda 

•

•
•
• Kantil regresyonda ki,

• EKK

(7)

(8)

(9)

minimizasyonu  ile  tahmin  edilir.  Kantil  regresyonun  bu formda gösterimi  

(10)

(11)

(12)
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4. UYGULAMA

ok 

Tablo 3.

Variables Minimum Q25 Q50 
(Median)

Mean Q75 Maximum

Enerji 1,30 8,16 19,20 27,03 37,50 103,09
BE3 6,58 36,63 77,87 324,36 204,88 2491,24

Tablo 3.

Coefficients Estimate Std. Error t value
14,964578 3,492765 4,284 0,000277***

BE3 0,037191 0,005285 7,037 3,6e-07***

Residual standart error: 15,22 Degrees of freedom : 23
Multiple R-squared: 0,6829 Adjusted R-squared : 0,6691
F-statistic: 0,6829 Degrees of freedom : 1 and 23 p-value: 3,596e-07

Regresyon denklemi,

emlerle 

Shapiro-Wilk Testi: Shapiro- -

H1: Hatalar 

gram ve Q-

histogram ve Q-

-

(12)
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(a)                                                          (b)
b) Q-

Tablo 4. Modeldeki etkili gözlemler

COOK DFITS DFBETAS
1 0,02212 -0,72375 0,00052
2 0,02191 -0,72743 0,00053
3 0,02499 -0,77252 0,00056
4 0,01046 -0,47806 0,0003
5 0,01013 -0,48821 0,00035
6 0,0054 0,33681 -0,00019
7 0 -0,00377 0
8 0,00003 -0,02619 0,00002
9 0,00075 0,13063 -0,00009
10 0,00004 -0,02863 0,00002
11 0,01632 0,59812 -0,00038
12 0,00105 0,1443 -0,00006
13 0,00076 0,13056 -0,00009
14 0,00798 -0,42971 0,0003
15 0,00765 -0,42993 0,00032
16 0,60071 -7,64862 -0,00521
17 0,00452 -0,31808 0,00021
18 0,01794 -0,62355 0,00038
19 0,00186 -0,18549 0,00001
20 0,00242 0,2186 0,00009
21 0,01196 0,70383 0,00061
22 0,13643 1,62658 -0,00058
23 0,04264 0,90759 -0,00031
24 0,32646 3,81212 0,00326
25 0,17315 -6,97284 -0,00301

n-p-1) = 0,17 
DFITS ölçüsü için 2 ( + 1)/ = 0,57
DFBETAS ölçüsü için 2/ = 0,4

gerekir. Bu hem 

Tablo 5. Kantil regresyon so
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Coefficients Value Std.Error t value
Sabit (Intercept) 5,80032 3,21197 1,80584 0,08405

BE3 0,03905 0,00882 4,42652 0,00019
R2 = 0,924491

Coefficients Value Std.Error t value
Sabit (Intercept) 14,48486 3,64834 3,97026 0,00061

BE3 0,03557 0,2142 1,66079 0,11033
R2 = 0,861969

Coefficients Value Std.Error t value
Sabit (Intercept) 17,25858 8,19713 2,10544 0,04638

BE3 0,04269 0,01238 3,44856 0,00219
R2 = 0,682869

= 5,800 + 0,39 i=1,2,…,n (14)= 14,484 + 0,035 i=1,2,…,n (15)= 17,258 + 0,042 i=1,2,…,n (16)

i
=0.5’e göre kurulan kantil

on 

5. SONUÇ

Birçok mühendislik ça
regresyon analizinde

Regresyonunun

inde 
a ifade 

te

0,6829’dur.
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