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ONSOZ

Tez calisgmamda, daha dnce Kdycegiz Goli ve Dalyan Deltasinda bir dizi piyade tipi
balik¢1 teknesinin iizerinde yapilan, sistematik diren¢ analizi, hidromekanik analiz ve
bunlara bagli olarak yapilan geosim analizi sonuglarindan faydalanarak; takinti
etkileri(diimen, pervane,vs. gibi) de hesaba katilmis ve buna 6re de motor ve
rediiktor secilerek, teknelerin pervane dizayni sistematik dizayn diyagramlari
kullanilarak yapilmastir.

Tez konum iizerinde ¢alismam i¢in bana olanak saglayan ve caligmam sirasinda
sonsuz sabir gosteren, degerli zamanimi ve bilgilerini esirgemeyen , danigmanligimi
yapan degerli hocam Prof. Dr. S. Aydin SALCI’ ya, tez hazirlanmas1 sirasinda
hosgoriisiinii ve her tiirlii destegini esirgemeyen hocam Yrd. Dog. Dr. Siileyman K.
YIGIiT’e, tezimi hazirlamam icin gerekli calisma ortamim saglayan ve simrsiz destek
olan sevgili aileme 6zellikle de kardesim Yal¢in ERSOZ’e sonsuz tesekkiirlerimi bir
borg bilirim.



ICINDEKILER

ONSOZ. ..., verend
ICINDEKILER...... .ottt e, i
SEKILLER DIZINI... .ot iv
TABLOLAR DIZINI........ooooiiiii i e, vi
SEMBOLLER DIZINI.........ooiiiiiiiiiiiiiiiiiee e ix
OZET oo, xi
ABSTRACT ... e Xii
BOLUM 1. GIRIS......iiiiii e e, 1
BOLUM 2. GENEL BILGILER............ccocooiiiiiiiiiiei e e, 3
2.1 Maksimum Gii¢ Degerinin Hesaplanmasi, Motor ve Rediiktor Secimi.. ... 3
2.2 Pervane Dizayninda Goz Oniine Alinacak Parametreler.................. -
BOLUM 3. PERVANELERIN (Bp-8) DIYAGRAMINA GORE OPTIMUM
DIZAYNL ..ot 7
3.1 LWL=WL 3.5 i¢in (Bp-8) Diyagramima Goére Optimum Pervane
DIZAYNI. ... e e 7
3.1.1 Sistematik analiz.............ooiuiuiuiiiiii e i
3.1.2 Pervane yuvasina s1gabilme...............ooooviiiiiiiiiiiiiiieeein, w17
3.1.3 Kavitasyon KONtrolli. .. .......o.ouiuiiiiriniieiaeeiieee e w17
3.2 LWL=WL 5.0 i¢in (Bp-8) Diyagramina Gore Optimum Pervane
DAZAYNL. . .20
3.2.1 Sistematik analiz............coooiiiiiiii .20
3.2.2 Pervane yuvasina sigabilme...............coooiiiiiiiiiiiiii i ....30
3.2.3 Kavitasyon KOntrolil............cooiiiiiiiiiiiiii i ...30
3.3 Mukavemet Hesabi............oooeiiiiiiiiii ...33
3.4 Sistematik Analiz, Kavitasyon Kontrolii ve Mukavemet Hesaplarina Gore
Optimum Pervanenin Se¢imi............coeviiiiiiiiiiiiiiiiinnn... ....36

BOLUM 4. OPTIMUM PERVANENIN VERIMINI MAKSIMUM YAPAN
DEVIR DUSURME SAYISININ (B,-8) DIYAGRAMI

YARDIMIYLA HESABI.... .o ....39
4.1 LWL=WL 3.5 Su Hattina Gore Hesaplama.........................ooeie ....40
4.2 LWL=WL 5.0 Su Hattina Gére Hesaplama...........................oooii .42

BOLUM 5. HESAPLANMIS OLAN OPTIMUM DEVIR SAYILARINA GORE
WAGENINGEN B 3.50 PERVANESININ YENIDEN DiZAYNI.....44

5.1 LWL=WL 3.5 i¢in (Bp-8) Diyagramina Gére Dizayn (N, =1054,7 d/d). 44

5.1.1 Sistematik analiz..........co.oiiiii i 44
5.1.2 Pervane yuvasina s18abilme. ............ocoooiiiiiiiiiiiiii i 47
5.1.3 Kavitasyon KOntrolli...........coeiiiiiiii i 49
5.2 LWL=WL 5.0 igin (Bp-8) Diyagramima Gore Dizayn (N, =899 d/d)..... 50
5.2.1 Sistematik analiz..........oo.oiiiiii 50
5.2.2 Pervane yuvasia s1Zabilme............oovcieiiiiiiiiiiiiii 52



BOLUM 6. BULUNAN OPTIMUM DEVIR SAYISINA GORE WAGENINGEN
B 3.50 PERVANESININ DEGERLERININ (K1-Ko-J)
DIYAGRAMLARI KULLANILARAK SISTEMATIK

HESAPLANMASL. ..ottt .54
6.1 LWL=WL 3.5 Su Hattina Gore Analiz (N;=1054,7 d/d)..................... .54
6.2 LWL=WL 5.0 Su Hattina Gére Analiz (Np=899 d/d)......................... 57

BOLUM 7. BULUNAN OPTIMUM DEVIR SAYILARI KULLANILARAK
WAGENINGEN B 3.50 PERVANESININ (1 - ¢ - @)

DIYAGRAMLARIYLA HESABL...........oovviiiiieiiieiieenn, .60
7.1 LWL=WL 3.5 Su Hattina Gore Analiz (N,=1054,7 d/d)..................... .61
7.2 LWL=WL 5.0 Su Hattina Gore Analiz (N,=899 d/d)...... .................. .68
BOLUM 8. SONUCLAR VE ONERILER................cocooiiiiiiiiieeie e, 82
KAYNAKLAR . ..ottt e, 93
EKLER ...ttt e, 94
OZGECMIS. ... e, 117

iii



SEKILLER DiZiNi

Sekil 3.1: LWL=WL3.5 icin Wageningen B.3.35 optimum pervanesinin dizayn

15 01 (<) o D P 9

Sekil 3.2: LWL=WL3.5 icin Wageningen B.3.50 optimum pervanesinin dizayn

EEIIICTI. ..ot 10
Sekil 3.3: LWL=WL3.5 icin Wageningen B.3.65 optimum pervanesinin dizayn

5 w1 1<) o 11
Sekil 3.4: LWL=WL3.5 icin Wageningen B 4.40 optimum pervanesinin dizayn

5 w1 1<) o 12
Sekil 3.5: LWL=WL3.5 icin Wageningen B 4.55 optimum pervanesinin dizayn

5 1 1<) o 13
Sekil 3.6: LWL=WL3.5 icin Wageningen B 4.70 optimum pervanesinin dizayn

5 w1 1<) o 14
Sekil 3.7: LWL=WL3.5 icin Wageningen B 4.85 optimum pervanesinin dizaym

5 w1 1<) o 15
Sekil 3.8: LWL=WL3.5 icin Wageningen B 4.100 optimum pervanesinin dizayn

EEIIICTI. ..o, 16
Sekil 3.9: LWL=WL 5.0 icin Wageningen B 3.35 optimum pervanesinin dizayn

4 [ o 22
Sekil 3.10: LWL=WL 5.0 i¢cin Wageningen B 3.50 optimum pervanesinin dizayn

EEIIICTI. ..ot 23
Sekil 3.11: LWL=WL 5.0 i¢cin Wageningen B 3.65 optimum pervanesinin

4 15 o 24
Sekil 3.12: LWL=WL 5.0 i¢cin Wageningen B 4.40 optimum pervanesinin dizayn

EEIIICTI. .o .e e, 25
Sekil 3.13: LWL=WL 5.0 i¢cin Wageningen B 4.55 optimum pervanesinin dizayn

5 w1 1<) o 26
Sekil 3.14: LWL=WL 5.0 i¢cin Wageningen B 4.70 optimum pervanesinin dizayn

5 w1 1<) o 27
Sekil 3.15: LWL=WL 5.0 i¢cin Wageningen B 4.85 optimum pervanesinin dizayn

5 w1 1<) o 28
Sekil 3.16: LWL=WL 5.0 i¢cin Wageningen B 4.100 optimum pervanesinin

5 w1 1<) o 29
Sekil 4.1: LWL=WL 3.5 icin Wageningen B 3.50 pervanesinin optimum devir

SAYIST AIZAYN EFTIST. - et nve ettt et 41
Sekil 4.2: LWL=WL 5.0 i¢cin Wageningen B 3.50 pervanesinin optimum devir

SAYIST AIZAYN FTIST. . v eueeeeteeee et e 43
Sekil 5.1: LWL=WL 3.5 i¢cin Wageningen B 3.50 pervanesinin Np*=1054,7 d/d

yeni devir sayilarina gore sistematik dizayn egrileri....................... 46

Sekil 5.2: LWL=WL 3.5 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin
Np*=1054,7 d/d yeni devir sayisina gore sistematik analiz sonuglari...48

v



Sekil 5.3: LWL=WL 5.0 i¢cin Wageningen B 3.50 pervanesinin Np*=899 d/d yeni

devir sayisina gore sistematik analiz sonuglart...................c.ooi 51
Sekil 5.4: LWL=WL 5.0 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin
Np*=899 d/d yeni devir sayisina gore sistematik analiz sonuglari....... 53

Sekil 6.1: LWL=WL 3.5 i¢cin W B 3.50 pervanesinin H/D ve verim egrileri...... 58
Sekil 6.2: LWL=WL 5.0 i¢in W B 3.50 pervanesinin H/D ve verim egrileri.......59

Sekil 7.1: T (kg) — D (m) grafigi (LWL=WL 3.5ve V&=0)..........coooiiiiiii. 62
Sekil 7.2: D (m) - 1 ve H/D grafigi (LWL=WL 3.5ve V=0)...........cocenn 63
Sekil 7.3: T (kg) — D (m) grafigi (LWL=WL 3.5 ve V=1 knot).......................64
Sekil 7.4: D (m) - o ve H/D grafigi (LWL=WL 3.5 ve V=1 knot)..................65
Sekil 7.5: T (kg) — D (m) grafigi (LWL=WL 3.5 ve Vi=2 knots)...................... 66
Sekil 7.6: D (m) - o ve H/D grafigi (LWL=WL 3.5 ve V=2 knots).................67
Sekil 7.7: T (kg) — D (m) grafigi (LWL=WL 5.0 ve Vi=0).........cccvriinrrnnene. 70
Sekil 7.8: D (m) - ng ve H/D grafigi (LWL=WL 5.0 ve Vi=0)........c...cooceinnnin 71
Sekil 7.9: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=1 knot)..................... 72
Sekil 7.10: D (m) - ng ve H/D grafigi (LWL=WL 5.0 ve V=1 knot)............ ....73
Sekil 7.11: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=2 knots).................... 74
Sekil 7.12: D (m) - no ve H/D grafigi (LWL=WL 5.0 ve V=2 knots)............... 75
Sekil 7.13: T (kg) — D (m) grafigi (LWL=WL 3.5 ve V=3 knots).....................76
Sekil 7.14: D (m) - o ve H/D grafigi (LWL=WL 3.5 ve V=3 knots)............... 77
Sekil 7.15: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=4 knots).................... 78
Sekil 7.16: D (m) - o ve H/D grafigi (LWL=WL 5.0 ve V=4 knots)............... 79
Sekil 7.17: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=4.92 knots)................ 80
Sekil 7.18: D (m) - no ve H/D grafigi (LWL=WL 5.0 ve V{=4,92 knots)........... 81
Sekil 8.1: LWL=WL 3.5 icin Wageningen B 3.50 pervanesinin Np*=899 d/d
devir sayisina gore sistematik dizayn egrileri.....................ooeell. 85
Sekil 8.2: LWL=WL 3.5 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin
Np*=899 d/d devir sayisina gore dizayn egrileri.......................... 86
Sekil 8.3: LWL=WL 5.0 i¢cin Wageningen B 3.50 pervanesinin Np*=1054,7 d/d
devir sayisina gore sistematik dizayn egrileri.......... e 88
Sekil 8.4: LWL=WL 5.0 icin yuvasina sigan Wagemngen B 3. 50 pervanesmm
Np*=1054,7 d/d devir sayisina gore dizayn egrileri........................ 89



TABLOLAR DiZiNi

Tablo 2.1: LWL=WL 3.5 i¢in gemi giicii, (E.H.P) Jdegerleri.................

Tablo 2.2: LWL=WL 5.0 i¢in gemi giicii, (E.H.P) Jdegerleri................. -
Tablo 3.1: LWL=WL 3.5 i¢cin Wageningen B 3.35 optimum pervanesinin
sistematik analiz sonuglart..............cooiii 9
Tablo 3.2: LWL=WL 3.5 i¢cin Wageningen B 3.50 optimum pervanesinin
sistematik analiz sonuglart................coooii ....10
Tablo 3.3: LWL=WL 3.5 i¢cin Wageningen B 3.65 optimum pervanesinin
sistematik analiz sonuglart..................... w11
Tablo 3.4: LWL=WL 3.5 i¢cin Wageningen B 4.40 optimum pervanesinin
sistematik analiz sonuglart..................o, w12
Tablo 3.5: LWL=WL 3.5 i¢in Wageningen B 4.55 optimum pervanesinin
sistematik analiz sonuglart..................o ... 13
Tablo 3.6: LWL=WL 3.5 i¢cin Wageningen B 4.70 optimum pervanesinin
sistematik analiz sonuglart.................... ... 14
Tablo 3.7: LWL=WL 3.5 i¢cin Wageningen B 4.85 optimum pervanesinin
sistematik analiz sonuglart..................... ...15
Tablo 3.8: LWL=WL 3.5 icin Wageningen B 4.100 optimum pervanesinin
sistematik analiz sonuglart.................oo ....16
Tablo 3.9: LWL=WL 3.5 i¢in sistematik analiz yapilan optimum pervanelerin
kavitasyon kontrolil sonuglart.............c.oooiiiiiiiii ...19
Tablo 3.10: LWL=WL 5.0 icin Wageningen B 3.35 optimum pervanesinin
sistematik analiz sonuglart.................oooi .22
Tablo 3.11: LWL=WL 5.0 icin Wageningen B 3.50 optimum pervanesinin
sistematik analiz sonuglart.................coo ...23
Tablo 3.12: LWL=WL 5.0 icin Wageningen B 3.65 optimum pervanesinin
sistematik analiz sonuglart.................ooo .24
Tablo 3.13: LWL=WL 5.0 icin Wageningen B 4.40 optimum pervanesinin
sistematik analiz sonuglart...................... ....25
Tablo 3.14: LWL=WL 5.0 icin Wageningen B 4.55 optimum pervanesinin
sistematik analiz sonuglart....................ooo ....26
Tablo 3.15: LWL=WL 5.0 icin Wageningen B 4.70 optimum pervanesinin
sistematik analiz sonuglart...................... .27
Tablo 3.16: LWL=WL 5.0 icin Wageningen B 4.85 optimum pervanesinin
sistematik analiz sonuglart...................... ...28
Tablo 3.17: LWL=WL 5.0 icin Wageningen B 4.100 optimum pervanesinin
sistematik analiz sonuglart....................ooo ...29
Tablo 3.18: LWL=WL 5.0 icin sistematik analiz yapilan optimum pervanelerin
kavitasyon kontrolil sonuglari..............c.ooiiiiiiiiiiii, .32
Tablo 3.19: % ye gore @, degerleri................oooi 33
Tablo 3.20: LWL=WL 3.5 i¢in tiim pervanelerin mukavemet hesap
SOMUGIATT. . ...ttt ...34

vi



Tablo 3.21: LWL=WL 5.0 i¢in tiim pervanelerin mukavemet hesap
SOMUGIATT. ...ttt ...35
Tablo 3.22: LWL=WL 3.5 i¢in hiz kontrolii, pervane yuvasina sigma, kavitasyon
olusturmama ve kanat kesit mukavemeti yeterliligi agilarindan optimum
pervanelerin karsilagtirtlmast.............coooviiiiiiiiii i ...36
Tablo 3.23: LWL=WL 5.0 i¢in hiz kontrolii, pervane yuvasina sigma, kavitasyon
olusturmama ve kanat kesit mukavemeti yeterliligi agilarindan optimum

pervanelerin karsilastirilmast................oooi .37
Tablo 4.1: LWL=WL 3.5 i¢cin W B 3.50 Pervanesinin ¢esitli N, devir sayilarina gore
(By-0) diyagrami degerleri............oooviuiiiiiiiiiiiiiiiiiee ...40
Tablo 4.2: LWL=WL 5.0 i¢in W B 3.50 Pervanesinin ¢esitli N, devir sayilarina gore
(By-0) diyagrami degerleri............ooeviviiiiiiiiniiiiiiee .42

Tablo 5.1: LWL=WL 3.5 i¢cin Wageningen B 3.50 pervanesinin Np*=1054,7 d/d
yeni devir sayisina gore sistematik analiz sonuglari................... ...46

Tablo 5.2: LWL=WL 3.5 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin
Np*=1054,7 d/d yeni devir sayisina gore sistematik analiz sonuglari
SOMUGIATT. .. uent it .48

Tablo 5.3: LWL=WL 3.5 i¢in sistematik analiz yapilan optimum devir sayisina gore
dizayn edilen ve yuvasina sigan W B 3.50 pervanesinin kavitasyon

kontrolii sonuglart.............oooiiiiiiiiiii ..49
Tablo 5.4:LWL=WL 5.0 icin Wageningen B 3.50 pervanesinin N,*=899 d/d yem
devir sayisina gore sistematik analiz sonuglari......................... ...51
Tablo 5.5: LWL=WL 5.0 i¢in yuvasina s1igan Wageningen B 3.50 pervanesinin
N,p*=899 d/d yeni devir sayisina gore sistematik analiz sonuglart.. ...53
Tablo 6.1: LWL=WL 3.5 i¢cin W B 3.50 pervanesinin tahmini ¢ap aralig1 secilerek
(Kq —J) diyagramlarindan okunan H/D ve verim degerleri......... .55
Tablo 6.2: LWL=WL 5.0 icin W B 3.50 pervanesinin tahmini ¢ap aralig1 segllerek
(Kq —J) diyagramlarindan okunan H/D ve verim degerleri......... ...58
Tablo 7.1 : W B 3.50 pervanesinin, LWL=WL 3.5 su hattinda V=0 i¢in
deZerleri. .. e ...62
Tablo 7.2 : W B 3.50 pervanesinin, LWL=WL 3.5 su hattinda V=1 knot i¢in
deZerleri... ..o ..64
Tablo 7.3 : W B 3.50 pervanesinin, LWL=WL 3.5 su hattinda V=2 i¢in degerlerl
deZerleri. .. ..o ...66
Tablo 7.4 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=0 i¢in
deZerleri. .. e ...70
Tablo 7.5 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=1 knot i¢in
14115053 [ o D .12
Tablo 7.6 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=2 knots icin
14112053 [ o D .74
Tablo 7.7 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=3 knots icin
deZerleri... ..o ... 76
Tablo 7.8 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=4 knots icin
deZerleri... ..o .78

Tablo 7.9 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=4,92 knots i 1g1n

vii



Tablo 8.1 :

Tablo 8.2 :

Tablo 8.3:

deZerleri.. ..ot ...80
LWL=WL 3.5 i¢in Wageningen B 3.50 pervanesinin N,*=899 d/d yeni
devir sayisina gore analiz sonuglart..................c.oco. ...85

LWL=WL 3.5 icin pervane yuvasina sigan Wageningen B 3.50
pervanesinin Npy*=899 d/d yeni devir sayisina gore analiz

SOMUGIATT. ...t ...86
LWL=WL 3.5 i¢cin yuvasina sigan Wageningen B 3.50 pervanesinin
Np*=899 d/d devir sayisina gore kavitasyon kontrolii sonuglari... ...87

Tablo 8.4 :LWL=WL 5.0 i¢in Wageningen B 3.50 pervanesinin N,*=1054,7 d/d

Tablo 8.5

Tablo 8.6:

Tablo 8.7:

yeni devir sayisina gore analiz sonuglart............................... ...88

:LWL=WL 5.0 i¢in pervane yuvasina si§an Wageningen B 3.50

pervanesinin Np*=1054,7 d/d yeni devir sayisina gore analiz

SOMUCTATT. .ot ...89
LWL=WL 5.0 icin yuvasina sigan Wageningen B 3.50 pervanesinin
Np*=899 d/d devir sayisina gore kavitasyon kontrolii

SOMUGIATT. .o . e ...90
LWL=WL 3.5 ve LWL=WL 5.0 i¢in hiz durumu, pervane yuvasina
sigma, kavitasyon olusturmama acilarindan optimum devir sayilarina
gore dizayn edilmis W B 3.50 pervanelerinin karsilastirilmasi..... ...91

viii



SEMBOLLER DiZiNi

BiRIMLER BOYUTLAR

ag Pervane alan aginim orant - -
B.H.P Motor fren giicii BG M.L.T?
C1 Moment hesap katsayisi - -
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Acik su pervane verimi
Tekne verimi

Rolatif donme verimi
Transmisyon verimi
Hiz katsayisi

Moment katsayisi
Tuzlu su 6zgiil kiitlesi
Itme katsayis

Devir diisiirme orani

Su hatt1

Beygir giicii

Horse power

Istanbul Teknik Universitesi
Wageningen pervane serisi

Boyutlar M-L-T temel boyut sisteminde verilmistir.

M : kiitle (kg)
L :uzunluk (m)
T : zaman (s)



PIYADE TiPi BALIKCI TEKNELERININ SISTEMATIK PERVANE
SERILERI YARDIMIYLA OPTIMUM PERVANE DiZAYNI

“Makine Miih. Burcin ERSOZ”

Anahtar Kelimeler: Piyade Tipi Balik¢1 Tekneleri, Sistematik Dizayn Diyagramlari,
Dizel Motorlar ve Pervaneler.

Ozet : Bu calisma, kapsam olarak daha 6nce direng ve geosim analizleri [2], [3], [4]
yapilan piyade tipi balik¢1 tekneleri arastirmasinin bir devami niteligindedir. Yapilan
calismada, gerekli tiim degerler ve sartlart saglayacak motor ve rediiktor se¢imleri
yapilmis ve teknenin tek basina ilerlemesini saglayacak sevk sistemi dizayn
edilmistir.

Ik boliim, tezin aciklamasi niteligindedir. Ikinci boliim ise, daha 6nce elde edilen
gemi diren¢ degerlerini karsilayacak, cevreyle uyumlu, sessiz ve temiz ¢alisan bir
motor secilmistir. Ancak, secilen motorun devir sayisinin fazlaligi nedeniyle uygun
bir rediiktér secimi yapilmak zorunda kalinmistir. Buna bagh olarak, iiciincii
bolimde pervane dizaynina baslanmistir. Pervane dizayni igin, oncelikle (B, — d)
sistematik dizayn diyagramlar1 kullanilarak LWL=WL 3.5 bos hal ve LWL=WL 5.0
yiiklii su hattina gore ayr1 ayn sistematik analiz yapilmistir.Bunun sonucunda elde
edilen degerlere gore, pervane yuvasina sigma, ve kavitasyon gostermeme sartlart
kontrol edilmis ve mukavemet hesaplar1 yapilmistir. Sonunda da sonuglar
karsilastirilarak tiim sartlar1 saglayan pervane secilmistir.

Diger boliimlerde de sadece bu pervane tipinin tablolar1 kullanilarak hesaplamalar
yapilmistir. Dordiincii boliimde, optimum pervane segilen W B 3.50 i¢in, (B, — 9)
sistematik dizayn diyagramlarn kullamilarak optimum devir sayisi ve devir diisiirme
orant hem LWL=WL 3.5 hem de LWL=WL 5.0 su hatlar i¢in bulunmustur. Besinci
boliimde de, yine her iki su hatt1 i¢in bulunan optimum devir sayilarina gére W B
3.50 pervanesinin sistematik analizleri ve buna bagli olarak pervane yuvasina
sigabilme sarti, kavitasyon durumu kontrol edilmistir.Altinc1 boliimde, optimum
pervane W B 3.50 nin LWL=WL 3.5 ve LWL=WL 5.0 su hatlar1 i¢in bulunan servis
hizlar1 da kullanilarak bu defa, (Kr — Kq - J) dizayn diyagramlar1 yardimiyla
sistematik analiz yapilmistir. Yedinci boliimde, gerekli tiim degerleri bilinen
teknenin romorkor de takilmasiyla, istenen T itme kuvvetini saglayabilmesi igin
yedek cekme kuvveti (L — ¢ - @) diyagramlar1 kullanilarak bulunmustur. Son bolim
olan sekizinci boliimde de, sonuglar ve gerekli karsilastirilmalar verilmistir.

xi



OPTIMUM PROPELLER DESIGN BY USING SYSTEMATIC PROPELLER
SERIES OF INFANTRY TYPE OF FISHING BOATS

“Mechanical Eng. Burcin ERSOZ”

Keywords: Infantry Type of Fishing Boats, systematic Design Diagrams, Diesel
Engines and Propellers.

Abstract: This study, contains about compression and geosim analysis of infantry
type of fishing boats [2], [3], [4]. In carrying out of this study, elections for supplying
all necessary values and conditions of engine and transmission, were done and
sending design system was designed for moving ship alone.

First section, is explanation of thesis. In second section, engine was matched to
obtain supplying resistance values, concordant with environment, quite and clean.
But, must be matched because of too much rotation number.According to this, in
third section, was started to design of propeller. For being design of propeller, first,
systematic analysis was done for both LWL=WL= 3.5 empty condition and
LWL=WL 5.0 full condition by using (B, — 8) systematic design diagrams. After this,
according to results,to take refuge housing of propeller and not to show cavitation
condition were controlled and calculations of resistance were done. By to compare
all conditions, optimum propeller was matched.

Other sections, calculations were done by using only tables and diagrams W B 3.50
propeller. In forth section, according to match W B 3.50 type of optimum propeller,
optimum gear ratio was found by using (B,— 8) systematic design diagrams for both
LWL=WL= 3.5 and LWL=WL 5.0 water lines. In fifth section, according to found
optimum gear ratio in both two water lines, systematic anaysis of optimum propeller
W B 3.50, taking of refuge housing of propeller condition and results of cavitation
controls were done. In sixth section, using service velocities of optimum propeller

W B 3.50 for both two lines, systematic analysis were carried out with using

(Kt — Kq - J) diagrams. In seventh section, calculations were done for finding T
thrust value by using (L — 6 - @) diagrams in known all necessary values of trailer
when W B 3.50 propeller was used.

And last section, all results were shown and compared.
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BOLUM 1. GiRiS

Ug tarafi denizlerle cevrili olan ve bircok akarsu bulunan iilkemizde, tasimacilik ve
avlanma acisindan kullanilan teknelerin 6nemi oldukg¢a fazladir. Kiiltiirel farkliliklar
pek cok yerde oldugu gibi, teknelerde de kendini gostermektedir. Boylece tekneler
pek cok ceside sahip olmaktadirlar. Tiirk sularinda caligmakta olan ve taka, ¢cektirme,
alametro, tirhandil, gulet v.s. gibi c¢esitleri bulunan tekneler, tekne yapim ustalart,
tekneyi kullanan balik¢ilar ve denizcilerin yillar boyu siiren gozlem ve

deneyimlerinin bir bileskesi olarak ortaya ¢cikmiglardir.

Yapilan ¢alismada ise, piyade tipi balik¢i tekneleri kullamilmistir. Balikgr tekneleri
icinde 6nemli yere sahip piyade tipi balik¢i tekneleri, ozellikle Ege ve Akdeniz'in
birlesme yeri olan Koycegiz Golii havzast ve Dalyan deltas1 basta olmak iizere
kiyilarimizdan on millik bir acikliga kadar denizlerimizde ve i¢ sularimizda
caligmakta ve balik¢ilarimiz tarafindan cok tutulmaktadir. Teknelerin en 6nemli
tiretim merkezi Marmaris Bozburun' dur. Aga¢ malzemeden insa edilen teknelerin
boylan genellikle 7-12 metre arasinda degismektedir. Teknelerin geometrisi yaklasik
80 yillik bir tarihi siire¢ boyunca geliserek bugiinkii seklini almistir. Halen ustalar
tarafindan kalip iizerine yapilmakta olup, yapimlar1 sirasinda miihendislik iriinii
herhangi bir proje, cizim ve hesaplama uygulanmamaktadir. Form planlarinin
olmamasi nedeni ile, bugiine kadar bu tekneler i¢in bilimsel nitelikli arastirmaya

girmek miimkiin olmamustir.

[2,3,4]' de sirasiyla piyade tipi balik¢i tekneleri iizerinde yapilan, diren¢ analizi,
hidromekanik analiz ve geosim analizleri sonuglart ayrintili olarak incelenmistir. Bu
calisma ise, daha 6nceki ¢alismalarin devami niteligindedir. ikinci boliimde yapilan,
daha once elde edilmis olan diren¢ degerleri kullanilarak, tekneye uygun bir dizel
motor ve yiiksek olan devir sayisini diisiirmek i¢in de motorla uyumlu bir rediiktor
secilmistir. Sonraki boliimlerde ise, pervane dizaynlarina iliskin hesaplamalar,

sistematik pervane dizayn diyagramlar kullanilarak yapilmistir.



Yapilan ¢alismada, Wageningen tipinin B serilerinden 3.35, 3.50, 3.65, 4.40, 4.55,
4,70, 4.85, 4.100 tipleri Sirastyla, (B, - ) sistematik diyagramlarla optimum
pervaneler bulunmus ve bunlarin pervane yuvasina sigma,kavitasyon durumlari
incelenmis; mukavemet hesaplan yapilmistir. Bulunan degerler karsilastirilarak, tiim
sartlan saglayan optimum pervane belirlenmistir. Daha sonra, (B, - d) sistematik
dizayn egrileri kullanmilarak, optimum devir sayisi ve diisiirme orani bulunmus, bu
degerlerin, optimum oldugu bulunan pervaneye etkileri incelenmistir. Ayrica,
bulunan optimum devir sayisinin, optimum pervaneye etkileri (Kt — Kq - J) ve

(U - © - @) diyagramlari kullanilarak da incelenmistir.



BOLUM 2. GENEL BILGILER
2.1 Maksimum Gii¢ Degerinin Hesaplanmasi, Motor ve Rediiktor Secimi:

Gemi hiz1 maksimum degeri, daha 6nceki caligmalardan cevre sartlar1 diigiiniilerek

V, =6knots olarak alinmigtir. Bu degere karsilk gelen giic degeri (E.H.P),

LWL=WL 3.5 i¢cin 2,78 BG, LWL=WL 5.0 i¢in ise 3,74 BG olarak hesaplanmistir.
Bu degerler (Bkz. Ek..A) dan alinan degerlere %10 takintilarin (diimen, pervane, vs.

gibi) etkisi ve %10 emniyet pay1 eklenerek bulunmustur (Tablo 2.1 veTablo 2.2).

(EH.P) =(EH.P) x1,10 (2.1)

g deney g diizeltilmis

(EH.P) =3,74BG 2.1a)

g diizeltilmis

Tablo 2.1: LWL=WL 3.5 i¢in gemi giicii, (E.H .P) . degerleri

Vs (kl’lOtS) (EHP)g deney (EHP)g diizeltilmis
1,246 0,02508 0,0272371
1,533 0,04461 0,053966
1,913 0,07717 0,093412
2,314 0,11975 0,144958
2,477 0,14038 0,169884
2,896 0,20664 0,249986
3,006 0,22829 0,276243
3,272 0,29103 0,35211
3,368 0,31794 0,384659
4,103 0,59518 0,720192
4,522 0,81731 0,988933
4,937 1,08917 1,317932
5,281 1,23801 1,497980
5,675 1,80991 2,189979
5,934 2,17767 2,635017
6,176 2,61933 3,169353
6,346 3,02232 3,656983
6,456 3,33359 4,033656
6,541 3,60653 4,363865
6,925 5,27622 6,384202
7,063 6,07434 7,350024
7,162 6,70367 8,111477
7,361 8,06836 9,762764
7,457 8,76503 10,605650




Tablo 2.2: LWL=WL 5.0 i¢in gemi giicli, (E H .P) . degerleri

Vs (knOtS) (E-H-P)gdeney (E-H-P)gdﬁzellilmis
1,409 0,06025 0,07290
1,757 0,09322 0,11280
2,027 0,12309 0,14894
2,307 0,15955 0,19306
2,605 0,20770 0,25132
2,772 0,24078 0,29134
3,031 0,30430 0,36820
3,624 0,52227 0,63195
4,043 0,74825 0,90538
4,383 0,98043 1,18632
4,677 1,21062 1,46485
4,976 1,50987 1,82694
5,256 1,83563 2,22111
5,548 2,24260 2,71355
5,817 2,70262 3,27017
5,966 3,00914 3,64106
6,186 3,55260 4,29865
6,499 4,57626 5,53727
6,690 5,39218 6,52454
6,847 6,18347 7,48200
7,060 742777 8,98760
7,191 8,25870 9,99303

Gemi giicliniin her iki su hatti goz Oniine alindiginda, maksimum degerin,
(E.H.P), =3,74 BG oldugu goriilmiistir. Motor se¢iminde, daha dnceki ¢alismalara
istinaden, ¢evre sartlarina uygun olan, sessiz calisan bir motor olmasi da goz Oniine
alinarak, HATZ-DIESEL firmasinin motorlar1 tercih edilmistir. HATZ-DIESEL
firmasinin motor katologlarinda (bkz. Ek B), maksimum gii¢ ((E.H.P), =3,74BG)

degerine gore teknik datalar incelendiginde, en uygun tipin, tek ve yatay silindirli,

hava sogutmali 1D41C olduguna karar verilmistir. Bu motor tipinin teknik datalarina

gore,
Motor Giicii : BHP=4,5 HP 2.2)
Motor Devir Sayis1: N =1800d/d (2.3)



Secilen motorun devir sayis1 bir pervane icin olduk¢a yiiksektir. Bu nedenle
pervaneye iletimden once bir devir sayisini diisiirmek i¢in bir rediiktor baglanmalidir.
Buna bagh olarak yapilan aragtirmalar sonucunda, HATZ-DIESEL Firmast’ nin
motoruna uyum saglayan ZF Marine firmasinin modelleri uygun goriilmiistiir. ZF
Marine firmasinin se¢im tablolarindan, tek ve yatay silindirli ve 4.5 BG cikis giicii
olan bir motora uygun olarak 5 M modeli rediiktor se¢ilmistir. ZF 5M rediiktoriiniin

devir diislirme orant:

E=1/1524 (2.4)

dir.

2.2 Pervane Dizayninda Goz Oniine Alinacak Parametreler :

Pervaneye iletilen giic (DHP):

Saft yolundaki mekanik kayiplar:n,, = 0,95 2.5)
DHP=BHPx7n, =4,5x0,95 (2.6)
DHP =4,28 HP (2.6a)

Pervane devir sayis1 (Np):

N, =N, x(1/¢) 2.7)
N, =1800x(1/1,524) (2.7a)
N, =1181d/d (2.7b)

olarak hesaplanmustir.



Iz katsayis1 (w): (6 knots icin tablolardan alinmistir) [3]

LWL=WL 3.5i¢in; w =0,35
LWL=WL 5.0i¢in; w =0,38

Emme katsayisi (t): (6 knots i¢in tablolardan alinmistir) [3]

LWL=WL 3.5i¢in; t=0,235
LWL=WL 5.0icin; t=0,220

(2.8)
(2.9)

(2.10)
@2.11)



BOLUM 3. PERVANELERIN (Bp-§) DIYAGRAMINA GORE OPTIiMUM

DIiZAYNI

3.1 LWL=WL 3.5 icin (Bp-8) Diyagramina Gore Dizayn:

3.1.1 Sistematik analiz:

1) Gemi hizimiz Vi = 6 knots olarak belirlenmistir.Bu hiz1 kapsayacak gemi hizi

araligy;

3 knots / 4 knots / 5 knots / 6 knots / 7 knots / 8 knots

olarak secilmistir.

2) V, =V, (I-w)=V,(1-035)

V, =V, 0,65

g _ NoVDHP 1181428

P Vv 2,5 - (V )2,5

a

3)

B, =2443272-(V,) ™

4) (8) degerleri, (B, —&)diyagramindan okunmustur.

5) Pervane ¢ap1 degeri D;

8-V,
N

P

D D:(ft.)

Bu degerlere ft. — m. doniisiimil yapilmistir.

6) (H/D) degerleri, (BP — 8)diyagramindan okunmustur.

(3.1)
(3.1a)

(3.2)

(3.22)

(3.3)



7) Pervane verimi ( 0) degerleri, (BP — §)diyagramindan okunmustur.

8) Pervane giicii (E.H.P),;

(EHP), =n-BHP =7, n, -, ‘7, -BHP (3.4)
Transmisyon verimi (dislilerdeki kayiplar) :m, =095 ... [6] (3.9)
Relatif donme verimi : 1, =1,210 ... [3] (3.6)

1-t 1-0,235
Tekne verimi : 1, = = - 3.7
M T 1035 G-D
n, =L177 (3.7a)

(EHP)P formiiliindeki sabit degerleri bir parametre ile gosterilmistir :
a=n, M, N, -BHP=(095)-(1,210)-(1,177)- (4.5) = 6,088 (3.8)
Buna gore ;

(EHP), =(6.088)-(n,) (3.9)

i



a) Wageningen B 3.35 Pervanesi
alan agimim oram : ag=0,35

kanat sayis1 : z =3

Tablo 3.1: LWL=WL 3.5 icin Wageningen B 3.35 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
) _ _ 424,42 347,68 297,98 277,94
D (m) _ _ 0,356 0,35 0,35 0,373
H/D _ _ 0,472 0,541 0,571 0,563
Mo _ _ 0,424 0,481 0,531 0,574
EHP, (BG) _ _ 2,58 2,93 3,23 3,50
0 "2 V.= 6,08 knots
12 1{n,=0.485 |
(H/D) =0,543 |
1,1 +{D=0,350 m l
EHPp (BG)=2,95 |
H/D 1,0 | /
|
0.9 .
EI
0.8 - g:
D (m) S
0.7 1
. /
0,6 ] _
|
——0,1x(EHP)p 0.5 1 :
|
0,4 I
I I —
0.3 —
— oix T I
0,1x(EHP)g 0 / \
|
0.1 ‘ L ‘ ‘ ‘ ‘
44 48 52 5.6 6,0 6.4 6.8 72 7.6 8.0
V; (knots)

Sekil 3.1 : LWL=WL 3.5 i¢in Wageningen B 3.35 optimum pervanesinin dizayn egrileri



b) Wageningen B 3.50 Pervanesi
alan agimim oran : ag=0,50

kanat sayis1 : z =3

Tablo 3.2 : LWL=WL 3.5 i¢cin Wageningen B 3.50 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
o _ _ 428,53 348,6 296,88 260,59
D (m) _ _ 0,359 0,351 0,349 0,3496
H/D _ _ 0,492 0,545 0,578 0,605
Mo _ _ 0,404 0,461 0,514 0,56
EHP, (BG) _ _ 2,46 2,81 3,13 3,41
13 -
no 1,2 H V= 6,02 knots |
M, = 0,461 |
L1 +{(H/D) =0,545 ,
D=0,351m |
1.0 1 |EHPp (BG)=2,81 I /
H/D |
0,9 _|
=l
|
0.8 %
Sl
D (m) 0,7 4 |
|
06 : —
|
0,5 1
——0,1x(EHP)p I
0,4 |
|
—
0,3 1 ! |
[ E—
——OIxEHPg :
|
0,1 ] 1 ] ] |
44 48 52 5.6 6.0 6.4 6.8 72 7.6 8,0
V; (knots)

Sekil 3.2 : LWL=WL 3.5 icin Wageningen B 3.50 optimum pervanesinin dizayn egrileri
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c) Wageningen B 3.65 Pervanesi
alan agimim oram : ag=0,65

kanat sayis1 : z =3

Tablo 3.3 : LWL=WL 3.5 i¢cin Wageningen B 3.65 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
o _ _ 406,64 334,92 278,72 235,78
D (m) _ _ 0,341 0,332 0,327 0,317
H/D _ _ 0,552 0,617 0,674 0,734
Mo _ _ 0,365 0,419 0,465 0,508
EHP, (BG) _ _ 2,22 2,55 2,83 3,09
13 1
1.2 1 | V4= 5,84 knots i
no ?
M, = 0,410 |
111 |(H/D) =0,607 :
D=0.333 m |
1.0 1 |EHPp (BG)=2,50 |
H/D |
09 - 2!
2
0.8 %
2l
D (m) 0,7 |
I
0,6 1 |
|
|
0,5 4 |
——0,1x(EHP)p I /
04 I
|
03 1 I I E—
| |
——OIxEHP)g ), | —] |
] |
0.1 ‘ | ‘ ‘ ‘
4.4 4.8 52 5,6 6,0 6,4 6,8 7,2 7,6 8,0
V, (knots)

Sekil 3.3 : LWL=WL 3.5 icin Wageningen B 3.65 optimum pervanesinin dizayn egrileri



d) Wageningen B 4.40 Pervanesi
alan acimim oran : ag=0,40

kanat sayis1 : z =4

Tablo 3.4 : LWL=WL 3.5 i¢cin Wageningen B 4.40 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
) _ _ 392,97 327,28 280,56 246,46
D (m) _ _ 0,3296 0,3294 0,3295 0,331
H/D _ _ 0,631 0,659 0,689 0,736
Mo _ _ 0,396 0,457 0,509 0,554
EHP, (BG) _ _ 2,41 2,78 3,10 3,37
13 1
10 1,2 HVs=5,99 knots |
M, = 0,456 |
1.1 1 [(H/D) =0,659 '
D=0,329 m : /
1.0 -{EHPp (BG)=2,70 |
H/D |
0,9 EI
F
=]
0.8 2
Sl
D (m) 0.7 I
I
0,6 |
|
|
05 - |
——0,1x(EHP)p I /
0,4 |
|
03 I  —
B E—
— 0,1x(EHP)g 02 :
|
0.1 : | ; ; |
44 48 52 5.6 6.0 6.4 6.8 72 76 8,0
V; (knots)

Sekil 3.4 : LWL=WL 3.5 icin Wageningen B 4.40 optimum pervanesinin dizayn egrileri



e) Wageningen B 4.55 Pervanesi
alan agimim oram : ag=0,55

kanat sayisi : z =4

Tablo 3.5 : LWL=WL 3.5 i¢cin Wageningen B 4.55 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
o _ _ 376,01 310,93 263,72 227,01
D (m) _ _ 0,315 0,313 0,31 0,305
H/D _ _ 0,631 0,669 0,704 0,742
Mo _ _ 0,386 0,442 0,491 0,533
EHP, (BG) _ _ 2,35 2,69 2,99 3,25
13 -
10 12 4 | Vs= 5,95 knots i
1, = 0,439 I
111 |(H/D) =0,667 :
D=0,313m I
1.0 1 |EHPp (BG)=2,67 |
H/D |
09 2!
2
0.8 %
2l
D (m) 0,7 |
|
0,6 |
|
| /
0,5 4 |
——0,1x(EHP)p |
04 |
|
03 1 1 e
[ B
——0,1x(EHP)g 02 ] :
] |
0.1 ‘ | ‘ ‘ ‘
44 48 52 56 6.0 6.4 6.8 72 7.6 8,0
V, (knots)

Sekil 3.5 : LWL=WL 3.5 icin Wageningen B 4.55 optimum pervanesinin dizayn egrileri



f) Wageningen B 4.70 Pervanesi
alan acimim orani : ag=0,70

kanat sayisi : z =4

Tablo 3.6 : LWL=WL 3.5 i¢cin Wageningen B 4.70 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
) _ _ 379,59 314,08 266,62 230,93
D (m) _ _ 0,319 0,316 0,313 0,31
H/D _ _ 0,641 0,669 0,714 0,762
Mo _ _ 0,377 0,431 0,477 0,519
EHP, (BG) _ _ 2,29 2,62 2,91 3,16
13
10 12 4 |Vs= 5,91 knots ,
M, = 0,423 I
11 H(H/D) =0,666 :
D=0316m | /
1.0 | EHPp (BG)=2,59 I
H/D |
09 2
2
0.8 %
S
D (m) 0,7 |
|
0.6 !
|
|
—— 0,1x(EHP)p | /
04 |
|
03 | I I —
—OIxEHPg —T | I
|
0.1 : L, ‘ ‘ |
44 48 52 5.6 6.0 6.4 6.8 72 76 8.0
Vs (knots)

Sekil 3.6 : LWL=WL 3.5 i¢in Wageningen B 4.70 optimum pervanesinin dizayn egrileri
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g) Wageningen B 4.85 Pervanesi
alan agimim oram : ag=0,85

kanat sayisi : z =4

Tablo 3.7 : LWL=WL 3.5 i¢cin Wageningen B 4.85 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
) _ _ 372,89 309,44 261,35 226,46
D (m) _ _ 0,313 0,312 0,307 0,304
H/D _ _ 0,671 0,699 0,739 0,792
Mo _ _ 0,366 0,413 0,466 0,505
EHP, (BG) _ _ 2,23 2,51 2,83 3,08
13
10 12 4 | Vs= 5,84 knots ,
7, = 0.405 I
11 H(H/D) 0,695 :
D=0312m | /
1.0 |EHPp (BG)=2,47 I
H/D |
09 1 2!
8
0.8 - %
S
D (m) 0.7 1 |
|
0.6 !
|
|
05 | —
—— 0.1x(EHP)p | /
04 I
|
03 1 | -
—0.IxEHP)g ), R i
|
0.1 : L, ‘ ‘ |
44 48 52 5.6 6.0 6.4 6.8 72 76 8.0
Vs (knots)

Sekil 3.7 : LWL=WL 3.5 i¢in Wageningen B 4.85 optimum pervanesinin dizayn egrileri
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h) Wageningen B 4.100 Pervanesi
alan agimim orani : ag=1,00

kanat sayisi : z =4

Tablo 3.8 : LWL=WL 3.5 i¢in Wageningen B 4.100 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V. (knot) 1,95 2,6 3,25 3,9 4,55 52
B, 460,13 224,15 128,31 81,34 55,28 39,62
o _ _ 361,14 299,51 255,09 220,97
D (m) _ _ 0,303 0,301 0,3 0,297
H/D _ _ 0,702 0,739 0,779 0,832
Mo _ _ 0,355 0,406 0,45 0,489
EHP, (BG) _ _ 2,16 2,47 2,74 2,98
13 -
1,2 HV=5,80 knots
no ” T
Mo = 0,396 I
111 |#H/D) =0,732 I
D= 0,301 m : /
1.0 HEHPp (BG)=2,41 i
H/D | /
0.9 -
0.8 %
=l
D (m) 0,7 4 |
|
06 |
|
I /
05 |
——0,1x(EHP)p I
0.4 |
|
03 : I ———
——O.Ix(EHP)g (5 s Y Pl
|
0.1 ‘ L ‘ ‘ ‘
44 48 52 56 6.0 6.4 6.8 72 7.6 8.0
Vs (knots)

Sekil 3.8 : LWL=WL 3.5 icin Wageningen B 4.100 optimum pervanesinin dizayn egrileri



3.1.2 Pervane yuvasina sigabilme :

Daha once yapilmis olan caligmalardan elde edilen verilere gére maksimum pervane
¢apl D 20,37 m. dir. Yapilmis olan hesaplamalar sonucunda elde edilen optimum
pervane caplari maksimum degerden kiiciik oldugu ig¢in, optimum pervaneler,
pervane yuvasina sigmaktadir.

3.1.3 Kavitasyon kontrolii :

Kavitasyon kontrolil i¢in kullanilacak parametreler:

Tuzlu su yogunlugu : y=1025 kg/m’ (3.10)
Omurgadan pervane yiiksekligi : h; =0,460 m (LWL=WL 3.5)(Bkz.Ek D) (3.11)

Tuzlu suda : p =104,49 kg-s*/m* (3.12)
Atmosferik basing (pmm) - buharlagma basimci (e) = 10 100 kg/m* (3.13)
Kavitasyon yoniinden kritik kesit : 0,7xD (3.14)
a) c:ﬂ:p;ez (3.15)
a hp-V
vio=v +v,’ (3.16)
V, =V,(1-w) =V, x(1-035)=V, x0,65 (3.17)
V,=0,65-V,-05144 (3.18)
vy=m-n, D, (3.19)

{np =N, /60 } {np (d/s) }
(3.192)

D, =D,, =Dx0,7 D, =D, (m)

q=1/2-p-v.* (kg/m?) (3.20)
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Pym-¢ = 10 100 kg/m? (3.21)

P, =7-h, =1025%0,460 =471,5 kg/m’ (3.22)

P-& =Py+(Pym-e)=471,5+10 100=10 571,5 kg/m’ (3.23)

b = (3.24)
q-E

Itme Kuvveti : T = ﬁg/ﬂ-no ‘N, (kg (3.25)

F =a, F, =a, (x-D*/4) m) (3.26)

a, :alan acinim orani

F, =F -(1,067-0,229H/D) (m?) (3.27)

P

Denklem (3.10) ve (3.20) den bulunan ¢ ve T degerleri kavitasyon diyagramindan

kesistirilerek kavitasyon gosterip gostermedigi kontrol edilmistir.
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Tablo 3.9: LWL=WL 3.5 i¢in sistematik analiz yapilan optimum pervanelerin kavitasyon kontrolii sonuglar1

PERVANE| Yo | Yo | Don | Ve | ) q Pre s | T w | R Fe KAVITASYON
TIPLERI |(knot) | (m/s) | (m) | (m/s) ' (kg/m®) | (atm) kg) | m» | (m®) | (md T DURUMU
WB3.35 | 3,95 | 2,03 | 0450 | 15,16 | 233,84 [12216,90 | 10581,75 | 0,87 | 92,704 | 0,35 | 0,034 | 0,0032 | 0,24 -
WB3.50 | 3,91 | 2,01 | 0246 | 15,20 | 235,07 | 12281,47 | 10581,75 | 0,86 | 88,967 | 0,50 | 0,048 | 0,046 | 0,16 +
WB3.65 | 3,80 | 1,95 | 0233 | 14,42 | 211,76 [ 11063,20 | 10581,75 | 0,96 | 81,492 | 0,65 | 0,057 | 0,053 | 0,14 +
WB4.40 | 3,90 | 2,00 | 0230 | 14,25 | 206,99 [ 10814,00 | 10581,75 | 0,98 | 88,381 | 0,40 | 0,034 | 0,031 | 0,26 -
WB4.55 | 3,87 | 1,99 | 0219 | 13,55 | 187,67 | 9805,01 | 10581,75 | 1,08 | 85,639 | 0,55 | 0,042 | 0,039 | 0,23 -
WB4.70 | 3,84 | 1,98 | 0221 | 13,68 | 191,15 | 9986,75 | 10581,75 | 1,06 | 83,148 | 0,70 | 0,055 | 0,05 | 0,17 +
WB4.85 | 3,80 | 1,95 | 0218 | 13,51 | 186,35 | 9735,78 | 10581,75 | 1,09 | 80,578 | 0,85 | 0,065 | 0,059 | 0,14 +
WB4.100 | 3,77 | 1,94 | 0211 | 13,03 | 173,65 | 9072,55 | 10581,75 | 1,17 | 79,313 | 1,00 | 0,071 | 0,064 | 0,14 +
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3.2 LWL=WL 5.0 icin (Bp-8) Diyagramina Gore Optimum Pervane Dizaym:

3.2.1 Sistematik analiz:

1) Hiz araligy;
WB3.35,WB350icin:
3 knots / 4 knots / 4,9 knots / 5 knots / 6 knots / 7 knots / 8 knots

WB3.65,WB440,WB455,WB4.70, WB4.85, W B 4.100 i¢in :

3 knots / 4 knots / 4,6 knots / 5 knots / 6 knots / 7 knots / 8 knots

2)  V,=V,(1-w)=V,(1-038)

V, =V, 0,62

B = N, +DHP _ 1181-4/4,28

p V 2,5 (V )2,5

a

3)

B, =2443,272-(V,) ™

4) (8) degerleri, (B, —8)diyagramindan okunmustur.

5) Pervane ¢ap1 degeri D;

5V,
N

P

D=

D:(ft.)

Bu degerlere ft. — m. doniisiimii yapilmstir.

6) (H/D) degerleri, (BP — 8)diyagramindan okunmustur.

7) Pervane verimi ( 0) degerleri, (BP —§)diyagramindan okunmustur.
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8) Pervane giicii (E.H.P),;

(EHP), =n-BHP=n, -n, -1, -n, - BHP (3.31)
Transmisyon verimi (dislilerdeki kayiplar) : n, =0,95 ...[6] (3.32)
Rolatif donme verimi: 1, =0,813...[3] (3.33)
Tekne verimi : 1, = -t = 1-0,220 (3.34)

I-w 1-038
n, = 1,258 (3.34a)

(EHP) » formiiliindeki sabit degerleri bir parametre ile gosterilmistir ;
b=m, -1, M, BHP=(0,95)-(0,813)-(1,258)- (4.5)=4,372  (3.35)
Buna gore ;

(EHP), =(4.372)-(n,) (3.36)

i
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a) Wageningen B 3.35 Pervanesi
alan agimim oram : ag=0,35

kanat sayis1 : z =3

Tablo 3.10 : LWL=WL 5.0 icin Wageningen B 3.35 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 4,9 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 3,04 3,1 3,72 4,34 4,96
B, 513,83 252,26 151,63 144.,4 91,54 62,27 44,59
) _ _ 459,3 449,1 365,43 312,54 273,13
D (m) _ _ 0,360 0,359 0,351 0,350 0,350
H/D _ _ 0,480 0,486 0,535 0,564 0,580
Mo _ _ 0,406 0,412 0,466 0,514 0,561
EHP, (BG) _ _ 1,77 1,8 2,04 2,25 2,45
13 - ‘ ‘
V=495 knots
0 1,2 T M, = 0,409
K | (H/D) =0,483
1,1 | D= 0,360 m
I EHPp (BG)=1,79
|
H/D |
09 - _l
zl
08 - gl
i
D (m) 0,7 :
| /
0.6 !
|
I /
0,5 I
——0,1x(EHP)p |
0,4 |
|
03 :
——O0.Ix(EHP)g , ' / —— e
//—:“
0,1 ‘

44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
V; (knots)

Sekil 3.9 : LWL=WL 5.0 i¢cin Wageningen B 3.35 optimum pervanesinin dizayn egrileri
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b) Wageningen B 3.50 Pervanesi
alan acimim oram : ag=0,50

kanat sayis1 : z =3

Tablo 3.11 : LWL=WL 5.0 i¢cin Wageningen B 3.50 optimum pervanesinin sistematik analiz

sonuglart
V; (knot) 3,0 4,0 49 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 3,04 3,1 3,72 4,34 4,96
B, 513,83 252,26 151,63 144 4 91,54 62,27 44,59
b _ _ 462,28 451,60 | 366,62 311,77 273,02
D (m) _ _ 0,363 0,361 0,352 0,349 0,350
H/D _ _ 0,480 0,486 0,534 0,570 0,596
Mo _ _ 0,386 0,39 0,446 0,498 0,544
EHP, (BG) _ _ 1,69 1,70 1,95 2,18 2,38
13 - ‘ ‘
V=490 knots
12 I N, = 0,386
e | (H/D) =0,480
1,1 } D=0,363 m
| EHPp (BG)=1,69
1,0 :
H/D 09 :: /
2 /
038 £l
K
D (m) 0.7 :
|
0,6 1 |
|
|
— 0,1x(EHP)p |
04 1
|
03 - :
| / I S S
——0,Ix(EHP)g (1 | T
=

44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
V (knots)

Sekil 3.10 : LWL=WL 5.0 i¢cin Wageningen B 3.50 optimum pervanesinin dizayn egrileri
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c) Wageningen B 3.65 Pervanesi
alan agimim oram : ag=0,65

kanat sayis1 : z =3

Tablo 3.12 : LWL=WL 5.0 i¢in Wageningen B 3.65 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 4,6 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 3,04 3,1 3,72 4,34 4,96
B, 513,83 252,26 177,87 1444 91,54 62,27 44,59
) _ _ 442,45 436,6 347,31 292,04 250,85
D (m) _ _ 0,358 0,349 0,333 0,327 0,321
H/D _ _ 0,474 0,535 0,603 0,658 0,715
Mo _ _ 0,348 0,352 0,405 0,451 0,493
EHP, (BG) _ _ 1,52 1,54 1,77 1,97 2,15
1,3 q | | |
V,=4,68 knots
10 1,2 | N, = 0,349
| (H/D) =0,492
11 1 D=0,356 m
: EHPp (BG)=1,52
1,0 I
H/D |
09 1 2l
EI
0.8 g,:
=l
D (m) 0,7 {
I
0.6 - |
|
|
0,5 4 ]
— 0,1x(EHP)p |
0.4 I
|
03 || — ~
0,1x(EHP)g | S N S N S
0,2 ! // __’_—’__’__’—‘___’___—-—
//i'
0.1

44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
V, (knots)

Sekil 3.11 : LWL=WL 5.0 icin Wageningen B 3.65 optimum pervanesinin dizayn egrileri
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d) Wageningen B 4.40 Pervanesi
alan acimim oram : ag=0,40

kanat sayisi : z =4

Tablo 3.13 : LWL=WL 5.0 icin Wageningen B 4.40 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 4,6 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 2,85 3,1 3,72 4,34 4,96
B, 513,83 252,26 177,87 1444 91,54 62,27 44,59
) _ _ 448,40 412,72 344,00 294,54 257,83
D (m) _ _ 0,3301 0,3302 0,3303 0,3299 0,3301
H/D _ _ 0,62 0,623 0,653 0,678 0,716
No _ _ 0,361 0,385 0,442 0,493 0,538
EHP, (BG) _ _ 1,58 1,68 1,93 2,16 2,35
13 - ‘ ‘
V= 4,80 knots
0 12 I N, = 0,373
n (H/D) =0,622
11 I D=0,330 m
| EHPp (BG)=1,63
1,0
I
e
0.8 E
D (m) 0,7 -UI
06 - |
05 I
—— 0,1x(EHP)p |
04
I
03 i
——0.IxEHPE ), | / .y
-
’ 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 T4 76 718 80

V; (knots)

Sekil 3.12 : LWL=WL 5.0 icin Wageningen B 4.40 optimum pervanesinin dizayn egrileri

25



e) Wageningen B 4.55 Pervanesi
alan agimim oram : ag=0,55

kanat sayisi : z =4

Tablo 3.14 : LWL=WL 5.0 icin Wageningen B 4.55 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 4,6 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 2,85 3,1 3,72 4,34 4,96
B, 513,83 252,26 177,87 1444 91,54 62,27 44,59
) _ _ 432,87 395,5 327,31 277,31 2433
D (m) _ _ 0,319 0,316 0,314 0,310 0,312
H/D _ _ 0,602 0,626 0,653 0,688 0,731
Mo _ _ 0,349 0,373 0,427 0,478 0,52
EHP, (BG) _ _ 1,53 1,63 1,87 2,08 2,27
13 - ‘ ‘
V=475 knots
12 I N, = 0,358
" | (H/D) =0,611
1,1 | D=0,318 m
| EHPp (BG)=1,57
10 :
w L /
=L
0.8 gl
K
|
D (m) 0.77 I
|
0,6 !
|
0,5 :
——0,1x(EHP)p |
0,4 |
|
03 - :
| B / I I
——0,1x(EHP)g 0,2 1 | _’__//—’
5 /7:,4
Y 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 716 718 80

V (knots)

Sekil 3.13 : LWL=WL 5.0 i¢cin Wageningen B 4.55 optimum pervanesinin dizayn egrileri
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f) Wageningen B 4.70 Pervanesi
alan acimim oram : ag=0,70

kanat sayisi : z =4

Tablo 3.15 : LWL=WL 5.0 icin Wageningen B 4.70 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 4,6 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 2,85 3,1 3,72 4,34 4,96
B, 513,83 252,26 177,87 1444 91,54 62,27 44,59
) _ _ 432,12 396,84 329,73 281,47 242,83
D (m) _ _ 0,318 0,318 0,317 0,315 0,311
H/D _ _ 0,62 0,633 0,663 0,698 0,746
Mo _ _ 0,341 0,363 0,417 0,462 0,505
EHP, (BG) _ _ 1,49 1,59 1,82 2,02 2,21
1,3 q | | |
V,=4,72 knots
10 1,2 | N, = 0,348
| (H/D) =0,624
11 I D=0,318 m
: EHPp (BG)=1,52
1,0 T
H/D |
09 - 2
EI
0.8 g,:
S|
D (m) 0.7 1
I
0.6 - I
|
|
0,5 4 |
— 0,1x(EHP)p |
0.4 |
| /
0,3 : /
——O0.Ix(EHP) g, | : - // _’—‘_‘_’______—__,___—————
0.1 /7"‘_——"’_

44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
V, (knots)

Sekil 3.14 : LWL=WL 5.0 icin Wageningen B 4.70 optimum pervanesinin dizayn egrileri
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g) Wageningen B 4.85 Pervanesi
alan agimim oram : ag=0,85

kanat sayisi : z =4

Tablo 3.16 : LWL=WL 5.0 icin Wageningen B 4.85 optimum pervanesinin sistematik analiz

sonuglart
V, (knot) 3,0 4,0 4,6 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 2,85 3,1 3,72 4,34 4,96
B, 513,83 252,26 177,87 144.,4 91,54 62,27 44,59
o _ _ 426,08 390,50 324,00 275,70 235,39
D (m) _ _ 0,314 0,312 0,311 0,309 0,301
H/D _ _ 0,648 0,653 0,688 0,727 0,774
Mo _ _ 0,331 0,353 0,405 0,451 0,494
EHP, (BG) _ _ 1,45 1,54 1,77 1,97 2,17
13 - ‘ ‘
V, = 4,66 knots
1,2 I N, = 0,334
" | (H/D) =0,649
1,1 | D=0,314 m
| EHPp (BG)=1,47
1,0 :
H/D |
0,9 Ll
El
0.8 £l
£l
'le
D (m) 0.7 I /
|
0,6 }
|
5] !
——0,1x(EHP)p I
04 }
|
03 - :
——0.1x(EHP)g (2 : / ] —
o /’%__——__’——
Y 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 716 78 80
V; (knots)

Sekil 3.15 : LWL=WL 5.0 i¢cin Wageningen B 4.85 optimum pervanesinin dizayn egrileri
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h) Wageningen B 4.100 Pervanesi
alan acimim oran : ag=1,00

kanat sayisi : z =4

Tablo 3.17 : LWL=WL 5.0 icin Wageningen B 4.100 optimum pervanesinin sistematik
analiz sonuclari

V, (knot) 3,0 4,0 4,6 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 2,85 3,1 3,72 4,34 4,96
B, 513,83 252,26 177,87 1444 91,54 62,27 44,59
) _ _ 412,87 3794 314,43 268,86 232,56
D (m) _ _ 0,304 0,304 0,302 0,301 0,298
H/D _ _ 0,680 0,693 0,728 0,779 0,812
Mo _ _ 0,320 0,342 0,392 0,439 0,476
EHP, (BG) _ _ 1,4 1,5 1,72 1,92 2,08
13 4 ‘ ‘ ‘
V,=4,61knots
1,2 N, = 0,321
" | (H/D) =0,680
1,1 D=0,304 m
| EHPp (BG)=1,40
1,0 1 :
H/D |
094 _|
=l
0.8 =
S]]
D (m) 0,7 ;
|
0,6 - I
|
|
0,5 0
——0,1x(EHP)p |
04
| /
03 : = —
——O0IxEHPg I L
. = N I s e e ey
0,1 /IA—_—’—

44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
V (knots)

Sekil 3.16 : LWL=WL 5.0 icin Wageningen B 4.100 optimum pervanesinin dizayn egrileri
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3.2.2 Pervane yuvasina sigabilme :

Daha once yapilmig olan caligmalardan elde edilen verilere gére maksimum pervane
¢apl Dyaks 20,37 m. dir.Yapilmis olan hesaplamalar sonucunda elde edilen optimum
pervane c¢aplart maksimum degerden kii¢iik oldugu icin, optimum pervaneler pervane

yuvasina sigmaktadir.

3.2.3 Kavitasyon kontrolii :

a) cs:@=p;e2 (3.37)
a hpV,
v =v +v/} (3.38)
V, =V, (1-w)=V,x(1-038)=V, x0,62 (3.39)
v, =0,62-V,-0,5144 (3.40)
V,=7n,-D, (3.41)
n_ =N_/60 n_(d/s)
p = No/ ’ (3.41a)
D, =D,, =Dx0,7 D, =D,, (m)
q=1/2-p-V.?> (kg/m?) (3.42)
Pum-¢ = 10 100 kg/m? (3.43)
P, =v-h, =1025x0,685 = 727,75 kg/m’ (3.44)
P-¢ =Py +(Pym-¢)=702,125+10 100=10 827,75 kg/m’ (3.45)
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T

b) 1= (3.46)
q-F

Itme Kuvveti : T = 75'ﬂ-no n, kg (3.47)

F =a,F =a,(n-D*/4) (m’) (3.48)

a, :alan acinim orani

F, =F,-(1,067-0,229H/D) (m’) (3.49)

Denklem (3.33) ve (3.42) den bulunan ¢ ve T degerleri kavitasyon diyagramindan

kesistirilerek kavitasyon gosterip gostermedigi kontrol edilmistir.
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Tablo 3.18: LWL=WL 5.0 i¢in sistematik analiz yapilan optimum pervanelerin kavitasyon kontrolii sonuglar1

PERVANE| Yo | Yo | Don | Ve | ) q Pre s | T | R Fe KAVITASYON
TIPLERI | (knot)| (m/s) | (m) | (m/s) ' (kg/m®) | (atm) kg | m®) | m) | @) T DURUMU
WB335 | 3,07 | 1,58 | 0252 | 15,59 | 245,52 |12827,20 | 10827,75 | 0,84 | 67,546 | 0,35 | 0,036 | 0,034 | 0,15 +
WB3.50 | 3,04 | 1,56 | 0254 | 15,72 | 249,54 |13037,00 | 10827,75 | 0,83 | 64,418 | 0,50 | 0,0252 | 0,05 | 0,10 +
WB3.65 | 293 | 1,51 | 0249 | 1537 | 238,59 | 12465,00 | 10827,75 | 0,87 | 60,471 | 0,65 | 0,064 | 0,061 |0,08 +
WB440 | 298 | 1,53 | 0231 | 14,29 | 206,55 |10791,20 | 10827,75 | 1,00 | 63,587 | 0,40 | 0,034 | 0,032 | 0,19 -
WB455 | 294 | 1,51 | 0223 | 13,77 | 191,92 | 10026,80 | 10827,75 | 1,08 | 61,694 | 0,55 | 0,044 | 0,041 | 0,15 +
WB4.70 | 2,92 | 1,50 | 0,223 | 13,77 | 191,89 | 10025,20 | 10827,75 | 1,08 | 60,380 | 0,70 | 0,056 | 0,051 | 0,12 +
WB485 | 2,89 | 1,49 | 0220 | 13,60 | 187,10 | 9774,79 | 10827,75 | 1,11 | 58,633 | 0,85 | 0,066 | 0,06 | 0,10 +
WB4.100 | 2,86 | 1,47 | 0213 | 13,16 | 175,46 | 9166,95 | 10827,75 | 1,18 | 56,942 | 1,00 | 0,073 | 0,066 | 0,09 +
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3.3 Mukavemet Hesab1:

Pervane manganez-bronz kullanilacaktir. Kabul edilebilir maksimum kompression

gerilmesi S, = 6500 p.s.i almacaktir. [6]

x=0,2 deki § =0,20 ve ugtaki S =0,0035D kabul edilmistir.

1

Buna gore 0.2R deki kanat gerilmesi,
C,p, +D3 ‘N*-i-¢, g +D2 -N?

45N-S° 128008, ° 12800

C,: (bkz Ek..F)

p : kanat basina gelen gii¢

N : devir sayis1 (d/d)

D : pervane cap1 (ft)

i : rake (egiklik) -cap oran1 = 0,0088 (st.)

i= %tanq) , 0=10" egiklik acis1 = i=0,0088 (st.)

@, : Tablo (3.19) dan okunmustur.

(3.50)

(3.51)

Gerekli degerler, formiilde yerine konulmus ve S; ye baglh bir fonksiyon

bulunmustur.
f(S;)=AS;’-BS,;’~-C=0

Bu fonksiyonun kokleri, iterasyon yoluyla elde edilmistir.

Tablo 3.19: % ye gore @, degerleri

b

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

2,75

2,60

2,40

2,20

2,07

1,93

1,80

1,69
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Tablo 3.20: LWL=WL 3.5 i¢in tiim pervanelerin mukavemet hesap sonuglari

1 2 3 4

C,-P + D3-N2‘i‘(p4 = S + D?- N>

45-N-S° 7128008, ‘ 12800
TpLeri | © g;;zg L b | e | 2 |s| 4 tse S-S, /b1Sy15 s, | ssp
W B 3.35 1838,59 3 0,5189 1,148 2,836 | 41,1365 | 6500 | 143,6063 6643,6063 f(Si)=Si3—0,00619Si2—7,81 1x107°=0 | 0,0385 | 0,0335
W B 3.50 1832,69 3 0,5173 1,15128 | 2,833 | 41,4463 | 6500 | 144,4281 6644,4281 f(Si)=Si3-0,00624Si2-7,785x 10°=0 0,0384 | 0,0334
W B 3.65 1657,50 3 0,4678 1,09224 | 2,740 | 34,2293 | 6500 | 129,9948 6629,9948 f(Si)=Si3—0,005 16Si2—7,056x10‘5 =0 | 0,0351 | 0,0321
W B 4.40 1527,50 4 0,3233 1,07912 | 2,662 | 32,0707 | 6500 | 126,8906 6626,8906 f(Si)=Si3-0,OO484Si2-4,879x10‘5=0 0,0272 | 0,0252
W B 4.55 1507,50 4 0,3191 1,02664 | 2,650 | 27,4910 | 6500 | 114,8487 6614,8487 f(Si)=Si3-0,OO41683-4,824)(10"5 =0 | 0,0267 | 0,0260
W B 4.70 1510,00 4 0,3196 1,03648 | 2,651 | 28,3051 | 6500 | 117,0609 6617,0609 f(Si)=Si3—0,00428Si2—4,83 1x107°=0 | 0,0268 | 0,0258
W B 4.85 1452,38 4 0,3074 1,02336 | 2,608 | 26,7968 | 6500 | 114,1160 6614,1160 f(Si)=Si3-0,00405Si2-4,648x 10°=0 | 0,0261 | 0,0255
W B 4.100 1385,72 4 0,2933 0,98728 | 2,552 | 23,5491 | 6500 | 106,2112 6606,2112 f(Si)=Si3-0,OO356Si2-4,440x10‘5=0 0,0252 | 0,0255
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Tablo 3.21: LWL=WL 5.0 i¢in tiim pervanelerin mukavemet hesap sonuglari

1 2 3 4

C,-P + D*-N%.i-q, = s + D*-N?

45-N-S/ 12800-S, 12800
PE;\L/Q%E & (kaznat 1 D(ft) 04 2 S. 4 4+Sc f(S)=S:-[2/(4+S)1S7-[1/(4+Sc)]=0 | S; S;/D

sayist)

W B 3.35 2015,51 3 05689 | 11,1808 | 2,926 | 46,1851 | 6500 | 151,9296 6651,9296 | £(S)=S:-0,00694S;-8,552x10°=0 | 0,0418 | 0,0354
W B 3.50 2024,35 3 05714 | 1,19064 | 2,930 | 47,4222 | 6500 | 154,4724 6654,4724 | £(S)=S;-0,007135-8,586x10°=0 | 0,0420 | 0,0353
W B 3.65 1988,97 3 05614 | 11,1644 | 2,912 | 44,0829 | 6500 | 147,7387 66477387 | £(S)=S;-0,00663S;-8,445x10°=0 | 0,0411 | 0,0353
W B 4.40 1605,64 4 03399 | 11,0824 | 2,717 | 33,0389 | 6500 | 127,6631 6627,6631 £(S)=S:-0,004985S.’-5,128x107=0 | 0,0281 | 0,0260
W B 4.55 1638,08 4 03468 | 1,04304 | 2,734 | 29,7437 | 6500 | 118,5473 6618,5473 | £(S)=S;-0,00449S8;>-5,239x10°=0 | 0,0283 | 0,0271
W B 4.70 1599,75 4 03386 | 1,04304 | 2,714 | 29,5315 | 6500 | 118,5473 6618,5473 | £(S)=S;-0,00446S5.-5,117x10°=0 | 0,0279 | 0,0267
W B 4.85 1526,03 4 03230 | 1,02992 | 2,677 | 28,0382 | 6500 | 115,5838 6615,5838 | £(S)=S;-0,00424S;-4,883x10°=0 | 0,0270 | 0,0262
W B4.100 | 1434,62 4 03037 | 0,99712 | 2,630 | 25,0018 | 6500 | 108,3390 6608,3390 | £(S;)=S;-0,003785;-4,596x10°=0 | 0,0258 | 0,0259
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Tablo 3.22: LWL=WL 3.5 i¢in hiz kontrolii, pervane yuvasina sigma, kavitasyon olusturmama ve kanat kesit mukavemeti
yeterliligi a¢ilarindan optimum pervanelerin karsilastirilmasi

Pervane Tipleri | W B3.35 W B3.50 W B3.65 W B4.40 W B4.55 W B4.70 W B4.85 | W B4.100
V,(knot) 6,08 6,02 5,84 5,99 5,95 5,91 5,84 5,80
Mo 0,485 0,461 0,410 0,456 0,439 0,423 0,405 0,396
H/D 0,543 0,545 0,607 0,659 0,667 0,666 0,695 0,732
D (m) 0,350 0,351 0,333 0,329 0,313 0,316 0,312 0,301
EHP, (BG) 2,95 2,81 2,50 2,78 2,67 2,59 2,47 2,41
HIZ DURUMU + + - - - - - -
PERVANE
YUVASINA + + + + + + + +
SIGMA
KAVITASYON N N N N N
DURUMU ) ) )
KANAT KESIT N N N N N N N N
MUKAVEMETI
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Tablo 3.23: LWL=WL 5.0 i¢in hiz kontrolii, pervane yuvasina sigma, kavitasyon olusturmama ve kanat kesit mukavemeti
yeterliligi acilarindan optimum pervanelerin karsilastirilmasi

Pervane Tipleri

W B3.35

W B3.50

WB3.65 | WB440 | WB4.55 | WB4.70 | WB4.85 | W B4.100
V, (knot) 4,95 4,90 4,68 4,80 4,75 4,72 4,66 4,61
Mo 0,409 0,386 0,355 0,373 0,358 0,348 0,334 0,321
H/D 0,478 0,480 0,492 0,622 0,611 0,624 0,649 0,680
D (m) 0,360 0,363 0,356 0,330 0,318 0,318 0,314 0,304
EHP, (BG) 1,79 1,69 1,53 1,63 1,57 1,52 1,47 1,40
HIZ DURUMU - - - . - - . .
PERVANE
YUV:ASINA + + + + + + + +
SIGMA
Klsl‘)\{}ﬁéls\/[Y[? N + + + - + + + +
KANAT KESIT
MUKAVEMETI * * * * * * * *
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Optimum pervane degerleri, tablo (3.22) ve (3.23) de toplanmustir. Buna gore,
LWL=WL 3.5 ve LWL=WL 5.0 su hatlarina gore, istenilen hiz degeri olan 6 knots’a
en yakin hizin saglanmasi, pervane yuvasina sigabilme, kavitasyon gostermeme ve
kanat kesit mukavemeti yeterliligi acilarindan karsilastirllmistir.  Optimum
pervanelerin  arasindan,  istenilen tim  sartlart  saglayan  pervanenin
Wageningen B 3.50 oldugu goriilmiistiir.

Bundan sonra yapilacak tiim hesaplamalar, en uygun pervane olduguna karar verilen

Wageningen B 3.50 pervanesi i¢in yapilacaktir.

38



BOLUM 4. OPTIMUM PERVANENIN VERIMINi MAKSIMUM YAPAN
DEViR DUSURME SAYISININ (B,-3) DIYAGRAMI YARDIMIYLA HESABI

N VTHP 0,0554IN, T

u V 2,5 V 2 (41)
o= N,D 4.2)
= v )

Gemi servis hiz1 : V, ve pervane hizi : V, ise;
V, =V, (1-w) (knot) (4.3)

Pervane cap1 : D (ft)
Pervane itmesi : T (Ibs)

Pervane devir sayisi : N (d/d)

(Bp-9) diyagramlarinda yapilan hesaplamalar, se¢ilen motora uygun goriilen rediiktor
devir diisirme oranina gore yapilmistir. Ancak optimum pervaneye gére optimum
devir diigiirme oranin1 bulmak igin , (B,-0) diyagramlar1 yardimiyla, hesaplamalar

yeniden yapilmistir.
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4.1 LWL=WL 3.5 Su Hattina Gore Hesaplama:

_ N,~THP  0,0554IN 196,138

v (3.91)

a

u

B, =0,0508-N,

ND N, 1152
V. 391

a

&=

§=0,295-N,

(4.4)

(4.42)

(4.5)

(4.5a)

Tablo 4.1: LWL=WL 3.5 i¢cin W B 3.50 Pervanesinin ¢esitli N devir sayilarina gore

(B,-0) diyagrami degerleri

Np(d/d) | B,(3.5) | 8(3.5) n@a.5)
1000 50,76 294,63 | 0,4440
1025 52,03 301,99 | 0,4450
1050 53,30 309,36 | 0,4468
1075 54,57 316,73 | 0,4466
1100 55,84 324,09 | 0,4465
1125 57,10 331,46 | 0,4461
1150 58,37 338,82 | 0,4457
1175 59,64 346,19 | 0,4453
1200 60,91 353,55 | 0,4436
1225 62,18 360,92 | 0,4411
1250 63,45 368,29 | 0,4392

40



0,4480 -

0,4470
0,4460 /
0,4450

04440

Mo (3.5)

0,4430

0,4420

0,4410

__________dl_zay_nhaﬁ________f____

0,4400 T T T T T T T
975 1000 1025 1050 1075 1100 1125 1150 1175 1200 1225
Np (d/d)

Sekil 4.1 : LWL=WL 3.5 i¢in Wageningen B 3.50 pervanesinin optimum devir sayist dizayn

egrisi

LWL=WL 3.5 icin (B,-0) diyagramlar1 yoluyla bulunan W B 3.50 optimum
pervanesinin, optimum devir diigiirme orani:

N, =1054,7 d/d (4.6)
olarak bulunmustur .

Buna gore yeni rediiksiyon devir diisiirme orani :

N 1054,7
__r _ J 4.7
J N, 1800 @7
1
= 4.7a
d 1,707 ( )
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4.2 LWL=WL 5.0 Su Hattina Gore Hesaplama:

B N, ~THP  0,05541N /142,017

u

a

B, =0,0715-N

_N,D N, 1191
V. 304

a

S

§=0392-N,

v (3,04)?

(4.8)

(4.8a)

(4.9)

(4.92)

Tablo 4.2: LWL=WL 5.0 i¢cin W B 3.50 Pervanesinin ¢esitli N devir sayilarina gore

(By-0) diyagrami degerleri

Np (d/d) | Bu(5.0) | 8(5.0) | m(5.0)
800 57,16 | 313,42 | 0,4252
825 58,95 | 323,22 | 0,4290
850 60,73 | 333,01 | 0,4294
875 62,52 | 342,80 | 0,4299
900 64,31 | 352,60 | 0,4304
925 66,09 | 362,39 | 0,4296
950 67,88 | 372,19 | 0,4279
975 69,67 | 381,98 | 0.,4261
1000 71,45 | 391,78 | 0,4225
1025 73,24 | 401,57 | 0,4187
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0,436

0,434

[
|
|
[
0,432 4 |
[

0,430 //—I\
0,428 /
0,426

0,424

Mo (5.0)

dizayn hatti

0,422

0,420 -

0,418

0,416

0,414
775 800 825 850 875 900 925 950 975 1000 1025 1050

Np (d/d)

Sekil 4.2 : LWL=WL 5.0 icin Wageningen B 3.50 pervanesinin optimum devir sayist dizayn

egrisi

LWL=WL 5.0 icin (B,-0) diyagramlar1 yoluyla bulunan W B 3.50 optimum
pervanesinin, optimum devir diigiirme orani:

N,'=899 d/d (4.10)
olarak bulunmustur .

Buna gore yeni rediiksiyon devir diisiirme orani :

N, 899
—r 7 4.11
J N 1800 1D
f—L (4.11a)
2,002 '

dir.
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BOLUM 5. HESAPLANMIS OLAN OPTiMUM DEVIiR SAYILARINA GORE
WAGENINGEN B 3.50 PERVANESININ YENIDEN DiZAYNI

5.1 LWL=WL 3.5 igin (Bp-0) Diyagramina Gore Dizayn (Np*=1054,7 d/d):
5.1.1 Sistematik analiz:
1) Gemi hizimiz V= 6 knots olarak belirlenmistir.Bu hiz1 kapsayacak gemi hizi
araligy;

3 knots / 4 knots / 5 knots / 6 knots / 7 knots / 8 knots

olarak secilmistir.

2) V,=V,-065 (5.1

5 _ N, VDHP _ 1054,7-./4,28

3) p v, 2,5 (Va )2,5 5.2)
B, =2443,272-(V,)™ (5.22)
4)  (3) degerleri, (B, —&)diyagramindan okunmustur.
5) Pervane ¢ap1 degeri D;
v
D= SN 4 D:(ft.) (5.3)

P

Bu degerlere ft. - m. doniisiimii yapilmstir.

6) (H/D) degerleri, (BP —S)diyagrammdan okunmustur.

44



7) Pervane verimi (no) degerleri, (BP — 8)diyagramidan okunmustur.

8) Pervane giicii (E.H.P),;
(EHP), =n-BHP=n, -1, -n, -1, -BHP -4)

a=n, M, N, -BHP=(095)-(1,210)-(1,177)- (4.5) = 6,088 (bkz. B&liim 3.1.1) (5.5)

Buna gore ;

(EHP), =(6.088)-(n,), (5.6)
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Tablo 5.1: LWL=WL 3.5 i¢in Wageningen B 3.50 pervanesinin Np*=1054,7 d/d yeni devir
sayisina gore sistematik analiz sonuglari

V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V, (knot) 1,95 2,6 3,25 39 4,55 52
B, 435,17 211,99 121,35 76,93 52,33 37,48
) _ _ 416,29 340,08 289,85 264,58
D (m) _ _ 0,391 0,384 0,381 0,398
H/D _ _ 0,506 0,556 0,587 0,607
Mo _ _ 0,410 0,468 0,521 0,567
EHP, (BG) _ _ 2,5 2,85 3,17 3,45

12 1 [Vs=6,02 knots .
0 N, = 0,461 [
11 @by =0,545 :
D=0,351m |
1o LIEHPp (BG)=2,81 | /
|
H/D |
0.9 El
E]
=
0.8 gl
g
3|
D (m) 07 i
. /
|
0.6
|
|
0,5 }
——0,Ix(EHP)p I
|
04 |
| /
03 | |
N E—
e |
O.1xEHPE !
|
0,1 ] 1 ] ] |
44 48 52 5.6 6,0 6.4 6.8 72 7.6 8,0
V, (knots)

Sekil 5.1 :-LWL=WL 3.5 icin Wageningen B 3.50 optimum pervanesinin
Np*=1054,7 d/d yeni devir sayisina gore dizayn egrileri
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5.1.2 Pervane yuvasina sigabilme:

Sistematik analiz sonucunda bulunan ¢ap,

D'=0384m>D_, =0370m (5.7)

maks

Bu nedenle, sistematik analiz maksimum ¢ap olan D __ . =0,370m* ye gbre yeniden

maks

yapilmistir.
1) Gemi hizimiz V= 6 knots olarak belirlenmistir.Bu hiz1 kapsayacak gemi hizi
araligy;

3 knots / 4 knots / 5 knots / 6 knots / 7 knots / 8 knots

olarak secilmistir.

2) V, =V, 0,65 (5.8)
3) B, = 2443272 (V,)™>’ (5.9)
4) (8) degerleri, (B, —8)diyagramindan okunmustur.

5) (H/D) degerleri, (BP — 8)diyagramindan okunmustur.

6) Pervane verimi ( 0) degerleri, (BP — 8)diyagramidan okunmustur.

7) Pervane giicii (E.H.P),;

(EHP), =(6.088)-(n,) (5.10)

i
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Tablo 5.2: LWL=WL 3.5 i¢in yuvasina sian Wageningen B 3.50 pervanesinin Np*=1054,7
d/d yeni devir sayisina gore sistematik analiz sonuglari

V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V, (knot) 1,95 2,6 3,25 39 4,55 5,2
B, 435,17 211,99 121,35 76,93 52,33 37,48
) 656,4 492,3 393,84 3282 281,31 246,15
H/D _ _ 0,578 0,599 0,625 0,652
Mo _ _ 0,407 0,467 0,519 0,563
EHP, (BG) _ _ 2,48 2,84 3,16 3,42

12 +1Dmaks= 0,370 m
V,= 6,05 knots
no -

1,1 Mo =0,470
(H/D) =0,600
10 L|EHPp (BG)=2,86

09

0.8 A

dizayn hatt1

0,7

0,6

— 0,1x(EHP)p
0.5

04 1

03
— 0,1x(EHP)g -

0.2 A /

0.1

:

44 438 52 5,6 6,0 6,4 6,8 72 7,6 8,0
V, (knots)

Sekil 5.2 : LWL=WL 3.5 i¢in yuvasina sigan Wageningen B 3.50 optimum pervanesinin
Np*=1054,7 d/d yeni devir sayisina gore dizayn egrileri
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Tablo 5.3: LWL=WL 3.5 icin sistematik analiz yapilan optimum devir sayisina gore dizayn edilen ve yuvasina sigan W B 3.50

pervanesinin kavitasyon kontrolii sonuglar1

PERVANE| V& | V& | Do | Yo, d Pe 1| T || B B KAVITASYON
TiPI (knot) | (m/s) | (m) | (m/s) (kg/m*) | (atm) ke) |m)| md | m» | °© DURUMU
WB3.50 | 3,95 | 2,03 | 0,450 | 15,16 [233,84|12216,90| 10581,75 | 0,87 | 92,704 | 0,35 | 0,034 |0,0032|0,24 -
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5.2 LWL=WL 5.0 icin (Bp-8) Diyagramina Gore Dizayn (Np*=899 d/d):
5.2.1 Sistematik analiz:
1) Gemi hizimiz V, = 6 knots olarak belirlenmistir.Bu hiz1 kapsayacak gemi hizi
araligy;
3 knots / 4 knots / 4,9 knots / 5 knots / 6 knots / 7 knots / 8 knots

olarak secilmistir.

2) V,=V, 062 (5.11)

_ N, VDHP _899../4,28

3) B, v AR (5.12)
B, = 1969,61-(V,)™’ (5.12a)
4) (8) degerleri, (B, —8)diyagramimdan okunmustur.
5) Pervane cap1 degeri D;
-V
D= 3V, D:(ft.) (5.13)
N
p
Bu degerlere ft. —» m. doniisiimii yapilmistir.
6) (H/ D) degerleri, (BP —8)diyagram1ndan okunmustur.
7)  Pervane verimi ( 0) degerleri, (BP —§)diyagramindan okunmustur.
8)  Pervane giicii (E.H.P), ;
(EHP), =n-BHP =7, -, -n,, ", -BHP (5.14)

(EHP) » formiiliindeki sabit degerleri bir parametre ile gosterilmistir ;
b=mn, n, M, -BHP=(0,95)-(0813)-(1,258)-(4,5)=4,372  (5.15)
Buna gore ;

(EHP), =(4.372)-(n,) (5.16)

i
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Tablo 5.4: LWL=WL 5.0 i¢cin Wageningen B 3.50 pervanesinin Np*=899 d/d yeni devir
sayisina gore sistematik analiz sonuglar1

V, (knot) 3,0 4,0 4,9 5,0 6,0 7,0
V, (knot) 1,86 2,48 3,04 3,1 3,72 4,34
B, 394,18 192,02 115,42 109,92 69,68 47,4

) _ _ 408,14 398,61 326,87 278,93

D (m) _ _ 0,421 0,420 0,413 0,411

H/D _ _ 0,507 0,514 0,562 0,592

Mo _ _ 0,417 0,423 0,482 0,535
EHP, (BG) _ _ 1,82 1,85 2,11 2,34

V,=5,01 knots
12 ! M, = 0,424
n0 | (H/D) =0,514
11 ' D= 0,420 m
: EHPp (BG)=1,85
10
I
H/D 09 |
|
038 el
]
3|
- 0,7 :
0.6 :
| /
0,5
——0,Ix(EHP)p :
04 |
I
03 1 I
I / I
——0.IxEHPY ), | |
0,1 ] ] I I ] ]
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 T4 76 718 80

V; (knots)

Tablo 5.3: LWL=WL 5.0 i¢cin Wageningen B 3.50 pervanesinin Np*=899 d/d yeni devir

sayisina gore dizayn egrileri
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5.2.2 Pervane yuvasina sigabilme:

Sistematik analiz sonucunda bulunan ¢ap,

D'=0420m>D_, =0,370m (5.17)

maks

Bu nedenle, sistematik analiz maksimum ¢ap olan D, , =0,370m* ye gore yeniden

maks

yapilmistir.
1) Gemi hizimiz V= 6 knots olarak belirlenmistir.Bu hiz1 kapsayacak gemi hizi
araligy;

3 knots / 4 knots / 5 knots / 6 knots / 7 knots / 8 knots

olarak secilmistir.

2) V, =V, 0,65 (5.18)
3) B, = 2443272 (V,)™>’ (5.19)
4) (8) degerleri, (B, —8)diyagramindan okunmustur.

5) (H/D) degerleri, (BP - S)diyagrammdan okunmustur.

6) Pervane verimi ( 0) degerleri, (BP — 8)diyagramindan okunmustur.

7) Pervane giicii (E.H.P),;

(EHP), =(4.372)-(n,) (5.20)

i
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Tablo 5.5: LWL=WL 5.0 i¢in yuvasina si§an Wageningen B 3.50 pervanesinin Np*=899
d/d yeni devir sayisina gore sistematik analiz sonuglari

V, (knot) 3,0 4,0 4,9 5,0 6,0 7,0 8,0
V., (knot) 1,86 2,48 3,04 3,1 3,72 4,34 4,96
B, 394,18 192,02 115,42 109,92 69,68 47,4 33,95
) _ 440,08 359,01 352,06 293,38 251,47 220,04
H/D _ 0,670 0,692 0,698 0,717 0,741 0,770
Mo _ 0,339 0,395 0,406 0,464 0,516 0,56
EHP, (BG) _ 1,5 1,73 1,77 2,03 2,26 2,45
1,3 1 | | | |
Dmaks= 0,370 m
12 T V= 4,92 knots
| Mo = 0,397
0 0 | (H/D) =0,693
: EHPp (BG)=1,74
1,0 |
|
|
09 2l
=]l
HD 0.8 - =
sl
|
07 i
|
|
0.6 |
——0,1x(EHP)p |
0,5 4 |
|
|
04 i
| /
03 1 I L
—— 0,1x(EHP)g : // [ T A S A e
021 Pl W e
T
0,1 l
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 T4 76 18 80

V, (knots)

Tablo 5.4: LWL=WL 5.0 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin Np*=899

d/d yeni devir sayisina gore dizayn egrileri
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BOLUM 6. BULUNAN OPTIiMUM DEVIR SAYISINA GORE
WAGENINGEN B 3.50 PERVANESININ DEGERLERININ (K;-Kq-J)
DiYAGRAMLARI KULLANILARAK SISTEMATIK HESAPLANMASI

6.1 LWL=WL 3.5 Su Hattina Gore Analiz (Np*=1054,7 d/d) :

Kullanilacak degerler:

Ana Makine Giicii: BHP=4,5 BG

Saft Yolundaki Mekanik Kayiplar :%5 =>n,= 0,95
Pervaneye Iletilen gii¢ : DHP = 4,28 BG

N,= 1054,7 d/d
n =N 10587 g sog s (6.1)
60 60

Gemi Hiz1 : V= 6,02 knots.
iz Katsayis1 : w = 0,35

V.=V, (1-w)=6,02x(1-0,35)=391knot (6.2)
v,=3,91x0,5144=2,01 m/s (6.3)
pHp =22 2" (6.4)
_75DHP _ 75-428 _ 2,905 kem (6.42)
2n-n 2m-17,578
Moment Katsayisti:
K, - Q _ 2,905 6.5)

“p-D°n®  (104,49)-D° - (17,578)°

K, =8998x107 - D~ (6.52)

54



flerleme Katsayist:

v, 2,02

n -D 17578-D

P

J=0115-D'

(6.6)

(6.6a)

Tablo 6.1: LWL=WL 3.5 i¢cin W B 3.50 pervanesinin tahmini ¢ap aralif1 secilerek (Kq —J)

diyagramlarindan okunan H/D ve verim degerleri

D(m) Kox10 ] H/D Mo

0,3280 0,2370 03508 | 0,729 | 04627
0,3300 0,2299 03487 | 0,713 | 04674
0,3320 0,2231 0,3466 | 0,697 | 04720
0,3340 0,2165 03445 | 0682 | 04761
0,3360 0,2101 03425 | 0668 | 04797
0,3380 0,2040 03405 | 0,654 | 04833
0,3400 0,1980 03385 | 0644 | 04851
0,3420 0,1923 03365 | 0640 | 04841
0,3440 0,1868 03345 | 0,636 | 04832
0,3460 0,1815 03326 | 0632 | 04823
0,3480 0,1763 03307 | 0,629 | 04810
0,3500 0,1713 03288 | 0625 | 04801
0,3520 0,1665 03269 | 0622 | 04787
0,3540 0,1619 03251 | 0618 | 04779
0,3560 0,1574 03233 | 0615 | 04767
0,3580 0,1530 03214 | 0612 | 04753
0,3600 0,1488 03197 | 0,608 | 04746
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0,4850 | T 0,740
[ ] ' I L]
. : / + 0,720
0.4800 2 5: . T 0,700
- = ’
n C‘4|
= 5} ) + 0,680
04750 — '—Si
_ | T 0,660
) I a
?: | [\ ] E
./I’l/' + 0,640
0,4700 }
/ : 40,620
-/-/r | .
0,4650 : =+ 0,600
’ |
I
I ] + 0,580
I
0.4600 ! 0.560
J (ilerleme katsayist) = 10
—E—H/D
Polinom (h0)
Sekil 6.1 : LWL=WL 3.5 i¢in W B 3.50 pervanesinin H/D ve verim egrileri
Verimin maksimum oldugu noktaya karsilik gelen J itme katsayis1 degeri;
J=0,3371 6.7
dir.
Buna gore,
N, = 0,4835 (6.8)
(H/D) =0,643 (6.9)
D =0,3414m (6.10)
Buna karsilik gelen hatve degeri ;
H =(H/D) xD" =0,643x0,3414 (6.11)
H" =0,2195m (6.11a)

olarak bulunur.
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6.2 LWL=WL 5.0 Su Hattina Go6re Analiz (Np*=899 d/d):

Kullanilacak degerler:

Ana Makine Giicii: BHP=4,5 BG

Saft Yolundaki Mekanik Kayiplar :%5 =>n,= 0,95
Pervaneye iletilen giic : DHP = 4,28 BG

N,= 899 d/d

n =£=@=14,983 d/s (6.12)
60 60

Gemi Hiz1 : Vi =4,92 knots.
[z Katsayis1 : w = 0,38

V,=V,(1-w)=4,95%(1-0,38)=3,07 knot = 1,58 m/s (6.13)

DHP = 21-Qn

(6.14)

_75DHP _ 754,28

= =3,408 kgm (6.15a)
2w-n  2m-14,983

Moment Katsayist:

K Q 3,408

(6.16)

® T o Dn’  (10449)-D° - (14.983)
K, =145x10"-D~ (6.16a)
flerleme Katsayist:
_ vV, __ 158 (6.17)
n -D 14983-D
J=0104-D' (6.17a)
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Tablo 6.2: LWL=WL 5.0 icin W B 3.50 pervanesinin tahmini ¢ap aralig1 secilerek (Kq —J)

diyagramlarindan okunan H/D ve verim degerleri

D(m) Kox10 J H/D No

0,3800 0,1834 02756 | 0614 | 04168
0,3810 0,1810 02749 | 0611 | 04171
0,3820 0,1786 02741 | 0609 | 04170
0,3830 0,1763 02734 | 0607 | 04170
0,3840 0,1740 02727 | 0605 | 04169
0,3850 0,1718 02720 | 0,602 | 04173
0,3860 0,1696 02713 | 0600 | 04173
0,3870 0,1674 02706 | 0598 | 04173
0,3880 0,1652 02699 | 059 | 04172
0,3890 0,1631 02692 | 0593 | 04176
0,3900 0,1610 02685 | 0591 | 04176
0,3910 0,1590 02678 | 0589 | 04175
0,3920 0,1570 02672 | 0,587 | 04176
0,3930 0,1550 02665 | 0585 | 04176
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0,4180 I 0,620
|
|
| 10615
|
» | L} L] L[]
0,4175 | 0,610
ol
=l
=l N, 0,605
B .
=2 = a
3 04170 = 0,600 S
= I =
I | ]
| n
I 10,595
|
|
0,4165 t 0,590
|
/ + 0,585
|
|
0,4160 | ] ] ] ] 0,580
el 0 o o <t e
el O = Ny INY ~
Q IS ) ) ) )
(=] S S (=) S (=]
J (ilerleme katsayis1) = no
—m—H/D

Polinom (h0)

Sekil 6.2 : LWL=WL 5.0 i¢cin W B 3.50 pervanesinin H/D ve verim egrileri

Verimin maksimum oldugu noktaya karsilik gelen J itme katsayis1 degeri;

J=0,2669
dir.

Buna gore,

N, =0.4176
(H/D) =0,586
D" =0,3924 m

Buna karsilik gelen hatve degeri ;
H =(H/D) xD" =0,586x0,3924
H =0,2299m

olarak bulunur.

(6.18)

(6.19)

(6.20)
6.21)

(6.22)
(6.222)

59



BOLUM 7. BULUNAN OPTiMUM DEVIiR SAYILARI KULLANILARAK
WAGENINGEN B 3.50 PERVANESININ (1 - 6 - ¢) DIYAGRAMLARIYLA
HESABI

Romorkér pervaneleri, diger gemi pervanelerinden se¢im yoniinden farkliliklar
gostermektedir. Cok kere sabit hiz icin halat ¢ekme kuvveti istenildigi gibi,
romorkoriin serbest haldeki hizinin da belirli bir degere erigsmesi aranir. Bu taktirde,
romorkoriin ¢ekmeye gore yapilacak hesabindan sonra, hesaplanan pervanenin
hesaplanan pervanenin serbest hiz i¢in, yeterli olup, olmadigr arastirilir. Cok diisiik
hizlarda veya V=0 da pervanenin dizayninda diger diyagramlar yetersiz kaldigindan

L =0 (@, H/D, n) egrilerinin kullanim1 faydali olur. [6]

7.1 LWL=WL 3.5 Su Hattina Gore Analiz (Np*=1054,7 d/id) :

Kullanilacak degerler:

Ana Makine Giicii: BHP=4,5 BG

Saft Yolundaki Mekanik Kayiplar :%5 =>n,= 0,95
Pervaneye Iletilen gii¢ : DHP = 4,28 BG

N,= 1054,7 d/d
n, N 10547 19578 ws (7.1)
60 60

iz Katsayis1 : w = 0,35

21-Q

DHP = —Sn (7.2)

0= 75-DHP _ 75-4,28
27t-np 21-17,578

= 2,906 kgm (7.2a)
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Bunlara gore;

Moment Katsayis1 (W):

5
w=n_[P D 17578 (19449 % (1.3)
Q 2,906

%
W5 =105,404-D7> (7.3a)
Hiz Katsayis1 (¢):
3
o=v, PP . 10439 (7.4)
Q 2,906

%

Qs =35,996-D7? (7.4a)

Itme Katsayis1 (6):

T-D
Oi0) = 27-0 (7.5)

L ve ¢ degerleri kullanmlarak, ¢, H/D ve n degerleri (L — ¢ - @) diyagramlarindan

okunmustur.

Bunlara gore de en son, yedek cekme kuvvetleri hesaplamistir.

Yedek Cekme kuvveti (Z):

Tl-t)=R_+Z (7.6)
ve

T(LWL:WLS.S) =92,704 kg

Z=T wiwss(1—-)—R, =(92,704-0,765)-R, =70919-R (7.6a)
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Tablo 7.1 :

W B 3.50 pervanesinin, LWL=WL 3.5 su hattinda V=0 i¢in degerleri

D(m) 0,260 | 0,270 | 0,280 | 0,290 | 0,300 | 0,310 | 0,320 | 0,330
u 3,633 | 3,993 | 4,373 | 4,774 | 5,196 | 5,640 | 6,106 | 6,594
(0} 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
c 0,990 | 1,098 1,201 1,306 | 1,408 1,503 1,596 1,694

T(kg) 69,552 | 74,283 | 78,349 | 82,261 | 85,730 | 88,562 | 91,103 | 93,767

H/D 1,155 1,032 | 0,933 | 0,851 | 0,783 | 0,723 | 0,669 | 0,621
Mo 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

94,00 |
92’00;_____- ______________ _%___
T=92,704 kg |

90,00 I
88,00 l
y |
86,00 |
84,00 // :
£ 80,00 / :
78,00 / i
76,00 / :
74,00 |
72,00 // :
70,00 | -
| | D'=0326m
68,00 T T T = 1

0,250 0,260 0,270 0,280 0,290 0,300 0,310 0,320 0,330 0,340

D (m)

Sekil 7.1: T (kg) — D (m) grafigi (LWL=WL 3.5 ve V=0)
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0,010
0,009
0,008
0,007
0,006
£ 0,005
0,004
0,003
0,002
0,001

0,000

1,600

- 1,500

r 1,400

r 1,300

r 1,200

Dizayn hatt;

r 1,100

r 1,000

r 0,900

r 0,800

r 0,700

r 0,600

A 4

0,500

0,250 0,260 0,270 0,280 0,290 0,300 0,310 0,320 0,330 0,340

D (m)

Sekil 7.2: D (m) - g ve H/D grafigi (LWL=WL 3.5 ve V=0)

/D

et

——no
—#—H/D

T=92,704 kg degerine karsilik gelen D'=0,326 m bulunmustur. Buna gére;

(H/D) = 0,643

H =(H/D) xD" =0,643x0,326

H =0210m
(n,) =0
dir.
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Tablo 7.2 : W B 3.50 pervanesinin, LWL=WL 3.5 su hattinda V=1 knot i¢in degerleri

D(m)

0,26

0,27

0,28

0,29

0,3

0,31

0,32

0,33

0,34

n

3,633

3,993

4,373

4,774

5,196

5,64

6,106

6,594

7,105

¢

0,143

0,151

0,16

0,169

0,177

0,186

0,195

0,205

0,214

(o)

0,977

1,081

1,181

1,281

1,38

1,473

1,564

1,659

1,754

T (kg)

68,639

73,

133

717,045

80,687

84,025

86,794

89,276

91,83

94,233

H/D

1,168

1,043

0,945

0,862

0,793

0,733

0,679

0,63

0,581

Mo

0,035

0,035

0,037

0,038

0,04

0,043

0,047

0,049

0,051

T (kg)

96,00
94,00

92,00
90,00

T=92,7

4 kg

88,00

86,00
84,00

82,00
80,00

78,00
76,00

74,00

72,00

/

70,00

/

/

-+ = === ==+ o == —

D*=0,334 m

68,00

0,250 0,260 0,270 0,280 0,290 0,300 0,310 0,320 0,330 0,340 0,350

D (m)

Sekil 7.3: T (kg) — D (m) grafigi (LWL=WL 3.5 ve V=1 knot)
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No

0,052

0,050

AN

1,300

0,048 -

~

F 1,200

r 1,100

0,046

0,044

r 1,000

0,042

r 0,900

0,040

Dizayn hattt

r 0,800

0,038 -

0,036

e

r 0,700

+ 0,600

0,034

4

—4

y/

0,250 0,260 0,270 0,280 0,2

D (m)

90 0,300 0,310 0,320 0,330 0,340 0,350

0,500

8
=

—&—n0
——H/D

Sekil 7.4: D (m) - o ve H/D grafigi (LWL=WL 3.5 ve V=1 knot)

T=92,704 kg degerine karsilik gelen D'=0,334 m bulunmustur. Buna gore;

(H/D) =0,611

H =(H/D) xD" =0,611x0,334

H' =0,204m
M,) =0,050
dir.
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Tablo 7.3 : W B 3.50 pervanesinin, LWL=WL 3.5 su hattinda V=2 knots icin degerleri

D(m) 0,26 0,27 0,28 0,29 0,3 0,31 0,32 0,33 0,34
u 3,633 | 3,993 | 4,373 | 4,774 | 5,196 5,64 6,106 | 6,594 | 7,105
0] 0,286 | 0,303 0,32 0,337 | 0,355 | 0,373 | 0,391 | 0,409 | 0,428
c 0,964 | 1,065 1,16 1,257 1,352 1,443 1,532 1,625 1,716

T (kg) | 67,726 | 72,05 | 75,675 | 79,175 | 82,32 | 85,027 | 87,45 | 89,948 | 92,191

H/D 1,181 1,054 | 0955 | 0,874 | 0,804 | 0,742 | 0,689 | 0,639 0,59
No 0,07 0,07 0,074 | 0,077 | 0,081 0,087 | 0,094 | 0,098 | 0,103

94,00 .
92’003———-————— —_ - = ——/:[———
T=92,704 kg
90,00 |
88,00 :
86,00 / |
84,00 :
= 82,00 / }
= I
& 80,00 - / |
78,00 / |
76,00 :
74,00 |
72,00 :
70,00 i
/ 4 D*0343m
68,00 4
0,250 0,260 0270 0,280 0,290 0300 0310 0,320 0330 0,340 0350 0,360

D (m)

Sekil 7.5: T (kg) — D (m) grafigi (LWL=WL 3.5 ve V=2 knots)
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- 1,200

0,129 \ I
|
0,124 |
\ | 11,100
0,119 \ I
0,114 =+ 1 1000
= ;
0,109 \ g : y
g
0,104 J/ 0,900
- |
£ 0,099 - \\\ /| =
0,094 \/ : 4 0,800
0,089 I
| 10,700
0,084 - I
0,079 / \l:\ 1 0.600
0,074 : \T
0,069 ‘ ‘ ‘ L 0,500
0,250 0,270 0,290 0,310 0,330 0,350
D (m) $—n0
—8—HD

Sekil 7.6: D (m) - no ve H/D grafigi (LWL=WL 3.5 ve V=2 knots)

T=92,704 kg degerine karsilik gelen D'=0,343 m bulunmustur. Buna gore;

(H/D) = 0,580 (7.13)
H' =(H/D) xD" =0,580x0,343 (7.14)
H =0,199m (7.14a)
Mm,) =0,104 (7.15)
dir.
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7.2 LWL=WL 5.0 Su Hattina Gore Analiz (Np*=899 d/id) :

Kullamilacak degerler:

Ana Makine Giicii: BHP=4,5 BG

Saft Yolundaki Mekanik Kayiplar :%5 =>n,= 0,95

Pervaneye Iletilen gii¢c : DHP = 4,28 BG

N,= 899 d/d

N _8%9

n,=— =14,983 d/s
60 60

21-Qn

DHP =

_75-DHP _ 75-4,28

¢ 2-n, 2714983

=3,410kgm

Bunlara gore;

Moment Katsayis1 (WL):

5
W=n p-D =14,983. M.D%
I Q 3,410

o) = 82,939 D%

Hiz Katsayist (@):

3
o=v, p-D —v. - 10449 %
Q 3,410

(rs) =5.536-D2

(7.16)

(7.17)

(7.172)

(7.18)

(7.18a)

(7.19)

(7.192)
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Itme Katsayis1 (6):

T-D

— 2
1.0 (7.20)

G0y =

K ve ¢ degerleri kullanilarak, o, H/D ve m degerleri (L — ¢ - @) diyagramlarindan

okunmustur.

Bunlara gore de en son, yedek cekme kuvvetleri hesaplamistir.

Yedek Cekme kuvveti (Z):

Tl-t)=R_+Z (7.21)
ve

Tiwi-wise = 67,546 kg

Z=T wwis(1-D-R, =(67,546-0,78)-R  =52,686—R (7.21a)
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Tablo 7.4 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=0 i¢in degerleri

D(m) 0,280 | 0,290 | 0,300 | 0,310 | 0,320 | 0,330

u 3,441 | 3,756 | 4,088 | 4,438 | 4,804 | 5,189

[0) 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

c 0,931 | 1,027 | 1,124 | 1,219 | 1,314 | 1,406

T(kg) | 60,735 | 64,688 | 68,438 | 71,828 | 75,006 | 77,825

H/D 1,227 | 1,113 | 1,007 | 0,916 | 0,845 | 0,784

Mo 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

78,00
77,00 -
76,00

I
|
1
75,00 I
74,00 I
73,00 - I
72,00 I
|
|
|

71,00 /
70,00 -
69,00 - I
68,00 1

[ e o o — ——— — o e —— | — — — o — — —
67.00 9 67 546 k
66,00 {220 X8

65,00 -

64,00 -

63,00 -

62,00 -

61,00 4

60,00 T T
0,270 0,280 0,290

T (kg)

|
|
|
|
|
|
l
| | D*=0,298 m
0,300 0310 0320 0,330 0,340
D (m)

Sekil 7.7: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=0)

70



0,010 i 1,400
|
0,009 | 1300
0,008 = :
\ E‘I L 1,200
0,007 3
\ Al
0,006 | L 1,100
’ |
&2 0,005 i 1,000 &
|
0,004
: | L 0,900
0,003 '
' L 0,800
0,002 :
0.001 | L 0,700
|
0,000 l o 0,600
0270 0280 0290 0300 0310 0320 0330 0,340 ——1p0
D (m) —8—HD

Sekil 7.8: D (m) - ng ve H/D grafigi (LWL=WL 5.0 ve V=0)

T=67,546 kg degerine karsilik gelen D'=0,298 m bulunmustur. Buna gére;

(H/D) =103 (7.22)
H =(H/D) xD" =1,03x0,298 (7.23)
H =0,307m (7.23a)
Mm,) =0 (7.24)
dir.
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Tablo 7.5 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=1 knot i¢in degerleri

D(m) 0,290 0,300 0,310 0,320 0,330

u 3,756 4,088 4,438 4,804 5,189
0] 0,142 0,150 0,157 0,165 0,173
c 1,013 1,107 1,198 1,290 1,379

T(kg) 63,806 | 67,403 | 70,590 | 73,636 | 76,331
H/D 1,125 1,018 0,928 0,857 0,794
Mo 0,034 0,035 0,036 0,037 0,039

77,00
76,00
75,00 -
74,00

1
|
|
|
I
73,00 !
’ I /
72,00 f
|
|
I
|
|

71,00
70,00
69,00 -

T (kg)

68,00
_____ e ___J1___—_—C_-—-——Z

B, = = — —
67.00 1 T=67,546 kg /
66,00

|
|
|
65,00 - |
64,00 - |
63,00

0,280 0,290 0,300 0310 0,320 0,330 0,340
D (m)

D*=0,3005 m

Sekil 7.9: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=1 knot)
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Mo

0,040 1

0,039

0,038

0,037

0,036 -

0,035 -

0,034

DN

0,033

0,032

Dizayn hatti

™~

0,031

0,030

0,280

0,290

0,300

0,310

D (m)

0,320 0,330

r 1,15

r 1,05

r 0,95

a
&

r 09

r 0,85

r 0,8

- 0,75

0,7

0340  —e—n0

—#—H/D

Sekil 7.10: D (m) - o ve H/D grafigi (LWL=WL 5.0 ve V=1 knot)

T=67,546 kg degerine karsilik gelen D"=0,3005 m bulunmustur. Buna gore;

(H/D) =1,019

H' =(H/D) xD" =1,019%0,3005

]

H =0,306 m
(n,) =0.035
dir.
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Tablo 7.6 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=2 knots i¢in degerleri

D(m) 0,290 0,300 0,310 0,320 0,330

u 3,756 4,088 4,438 4,804 5,189
[0) 0,285 0,299 0,315 0,330 0,345
c 0,999 1,090 1,177 1,265 1,352

T(kg) 62,924 | 66,368 | 69,353 | 72,209 | 74,836
H/D 1,137 1,028 0,940 0,868 0,804
Mo 0,068 0,069 0,072 0,075 0,078

75,00
74,00
73,00 -

72,00 A
71,00

|

T

|

|

|

|

|

|

|

|
69,00 :
68,00 /

| —— — — e .

67,00 t

T=67,546 kg

70,00

T (kg)

66,00
65,00

64,00
63,00

B — | | = — — ot —

D*=0,304 m
62,00 T T
0,280 0,290 0,300 0,310 0,320 0,330 0,340

D (m)

Sekil 7.11: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=2 knots)
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0,080 , 1,200
0,079 1 |
0,078 L.\ g | »
' g | / L 1,100
0,077 &
Q| /

0,076

LN
0,075

L 1,000
0,074 \l'\

o ' [a)
=
0,073 : \l / =
X L 0,900
0,072 \
; i
] / \-\
0,071 /
0,070 I
- - 0,800
0,069 1
0,068 | < :
0,067 : ‘ ‘ 0,700
0,280 0,290 0,300 0,310 0,320 0,330 0340 —€—n0
D (m) —#—H/D

Sekil 7.12: D (m) - 1, ve H/D grafigi (LWL=WL 5.0 ve V=2 knots)

T=67,546 kg degerine karsilik gelen D'=0,304 m bulunmustur. Buna gore;

(H/D) =1,00 (7.28)
H =(H/D) xD" =1,00x0,304 (7.29)
H' =0304m (7.29a)
M,) =0,070 (7.30)
dir.
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Tablo 7.7 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=3 knots i¢in degerleri

D(m) 0,290 0,300 0,310 0,320 0,330

u 3,756 4,088 4,438 4,804 5,189
(0] 0,427 0,449 0,472 0,495 0,518
c 0,985 1,072 1,156 1,241 1,325

T(kg) 62,042 | 65,272 | 68,116 | 70,839 | 73,342
H/D 1,149 1,039 0,951 0,879 0,814
Mo 0,102 0,103 0,109 0,112 0,118

75,00
74,00

73,00
72,00

71,00 -

70,00
69,00

T (kg)

68,00
[ — — — —

6700 1 1_67 546 kg

66,00 -
65,00 -

64,00
63,00

D*=0,308 m

62,00
0,280 0,290 0,300 0,310 0,320 0,330 0,340

D (m)

Sekil 7.13: T (kg) — D (m) grafigi (LWL=WL 3.5 ve V=3 knots)
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0,120 - : - 1,200
0,118

0,116 1,100
0,114 -

0,112 1 L 1,000
20,110 %
0,108 0,900

0,106 -

0,104 0,800
0,102

0,100 0,700

0,280 0,290 0,300 0,310 0,320 0,330 0,340 —@— M0
D (m) —#—H/D

Sekil 7.14: D (m) - np ve H/D grafigi (LWL=WL 3.5 ve V=3 knots)

T=67,546 kg degerine karsilik gelen D'=0,308 m bulunmustur. Buna gore;

(H/D) =0,970 (7.31)
H =(H/D) xD" =0,970x0,308 (7.32)
H =0,299 m (7.32a)
m,) =0.108 (7.33)
dir.
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Tablo 7.8 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V=4 knots i¢in degerleri

D(m) 0,290 0,300 0,310 0,320 0,330 0,340

u 3,756 4,088 4,438 4,804 5,189 5,591
0] 0,569 0,599 0,629 0,660 0,691 0,723
c 0,972 1,055 1,136 1,217 1,297 1,376

T(kg) 61,224 | 64,236 | 66,937 | 69,469 | 71,792 | 73,925
H/D 1,161 1,050 0,963 0,891 0,825 0,765
Mo 0,136 0,138 0,145 0,150 0,157 0,168

75,00
74,00
73,00 -
72,00
71,00
70,00
69,00

68,00

m———————————jé——————————————
67,00 -

T=67,546 kg /

66.00 :
65,00 / |
|
|
|
|

T (kg)

64,00 %
63,00 -

62,00 -
g D*=0312 m
61,00 &

0,280 0,290 0,300 0,310 0,320 0,330 0,340 0,350
D (m)

Sekil 7.15: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V=4 knots)
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0,169

r 1,200

0,167

0,165

0,163

1,100

0,161
0,159

0,157

0,155

r 1,000

0,153

7/ Digayn hatt1

H/D

0,151

<

0,149
0,147

/

0,900

0,145

0,143

AN

v

0,141

N

r 0,800

N

u

0,139
0,137 -
0,135

—

\

0,280

0,290

0,300

0,310

0,320

D (m)

0,330

0,340

0,700

0,350

——n0
——H/D

Sekil 7.16: D (m) - 1y ve H/D grafigi (LWL=WL 5.0 ve V=4 knots)

T=67,546 kg degerine karsilik gelen D"=0,312 m bulunmustur. Buna gore;

(H/D) =0,946

H =(H/D) xD" =0,946x0,312

H' =0,295m
M,) =0,146
dir.
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Tablo 7.9 : W B 3.50 pervanesinin, LWL=WL 5.0 su hattinda V,=4,92 knots icin degerleri

D(m) 0,290 0,300 0,310 0,320 0,330 0,340

u 3,756 4,088 4,438 4,804 5,189 5,591
[0) 0,700 0,737 0,774 0,812 0,850 0,889
c 0,959 1,039 1,116 1,195 1,272 1,349

T(kg) 60,405 | 63,262 | 65,759 | 68,213 | 70,408 | 72,474
H/D 1,172 1,059 0,974 0,901 0,834 0,774
Mo 0,168 0,170 0,178 0,184 0,193 0,206

75,00 ~
74,00
73,00 -
72,00
71,00 -
70,00
69,00

68’00I:i——————————————%———_—_—______
67,00 |

|

[

[

|

|

|

[

il

T (kg)

T=67,546 kg
66,00 e

65,00 - /
64,00

63,00 -

62,00 - /
61,00

0,280 0,290 0,300 0,310 0,320 0,330 0,340 0,350
D (m)

D*=0,317 m

Sekil 7.17: T (kg) — D (m) grafigi (LWL=WL 5.0 ve V,=4.92 knots)
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0,193
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0,181
0,178
0,175
0,172
0,169 4},//‘
0,166
0,163 4
0,160 T T T 0,700
0,280 0,290 0,300 0,310 0,320 0,330 0,340 0,350 —4—n0
D (m) ——H/D

o~

Dizayn hatt1

N
N

\

Mo

q

‘\ F 0,900
b N

i
I
1
I
}
I - 0,800
|
|
1

N

N

N

)

Sekil 7.18: D (m) - mp ve H/D grafigi (LWL=WL 5.0 ve V,=4,92 knots)

T=67,546 kg degerine karsilik gelen D'=0,317 m bulunmustur. Buna gore;

(H/D) =0921 (7.37)
H =(H/D) xD" =0921x0317 (7.38)
H =0,292m (7.38a)
(1,) = 0,182 (7.39)
dir.
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BOLUM 8. SONUCLAR VE ONERILER

Sistematik dizayn diyagramlar yardimiyla hesaplar yapilan pervaneler arasinda, ana
makine devir sayist ve rediiktor devir diisiirme orant Np=1181 d/d kullanilarak
LWL=WL 3. 5 ve LWL =WL 5.0 su hatlarina gore yapilan dizaynlar sonucunda,
yuvaya sigma ve kavitasyon goOstermeme sartlarini saglayan optimum pervane

Wageningen B 3.50 oldugu Boliim 3 sonunda bulunmustur.

Boliim 4’ ten itibaren, tiim hesaplamalar W B 3.50 pervanesi i¢in yapilmistir. ilk
olarak (Bu — d) diyagramlar1 yardimiyla, optimum devir sayist ve devir diisiirme

orani;

LWL=WL 3.5 su hatt1 icin;

Optimum devir sayist: Np*:1054,7 d/d 8.1
Optimum devir diisiirme orani: & = 1’7107 (8.2)
LWL=WL 5.0 su hatt1 icin;

Optimum devir sayist: Np*:899 d/d (8.3)
Optimum devir diigiirme orani: & = ﬁ 8.4)

bulunmustur.

Besinci boliimde, bulunan bu optimum devir sayilarina gore, her iki su hatti i¢in
W B 3.50 pervanesi yeniden dizayn edilmistir. Her iki su hattina gére bulunan ¢aplar,
yuvaya sigmamig ve pervane degerleri Dyas.=0,370 m’ e gore yeniden

hesaplanmistir.
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Buna gore yapilan hesaplamalarin sonuglari;

LWL=WL 3.5 i¢in;

D '=Dpnaks=0,370 m (8.5)
V,=6,05 knots (8.6)
M0=0,470 (8.7)
H/D=0,600 (8.8)
EHP, =2,86 BG (8.9)

LWL=WL 5.0 i¢in;

D =Dpaks=0,370 m (8.10)
V=492 knots (8.11)
M0=0,397 (8.12)
H/D=0,693 (8.13)
EHP, =1,74 BG (8.14)

Altincr bolimde ise; (Kr — Kq - J) dizayn diyagramlan kullamlarak, bulunan

optimum devir sayilarina gére yeniden hesaplamalar yapilmistir.

LWL=WL 3.5 i¢in;

Nmaks=0,4835 (8.15)
J=0,3371 knots (8.16)
(H/D)"=0,643 (8.17)
D'=0,3414 m (8.18)
H'=0,2195 m (8.19)
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LWL=WL 5.0 i¢in;

Ninaks=0,4176 (8.20)
J=0,2669 knots (8.21)
(H/D)"=0,586 (8.22)
D'=0,3924 m (8.23)
H'=0,2299 m (8.24)

Yedinci boliimde de, diyagramlari kullanilarak T itmesini gercekleyen pervane

degerleri bulunmustur.

Optimum pervanenin W B 3.50 oldugu Bélim 3 sonunda bulunmustu. Ancak
optimum devir sayisi, her iki su hatt1 i¢in ayr1 ayr hesaplanmis; LWL=WL 3.5 i¢in
Np=1054,7 d/d ve LWL=WL 5.0 i¢in ise N,=899 d/d bulunmustur.

Ancak sonug olarak,her iki su hatt1 i¢in de tiim degerleri saglayan tek bir devir sayisi

belirlenmelidir. Yani optimumun optimumu bulunmalidir.

Boliim 5’te LWL=WL 3.5 i¢in N,=1054,7 d/d ve LWL=WL 5.0 i¢in ise N,=899 d/d
degerleri bulunmustu. Bu bolimde de LWL=WL 3.5 icin N,=899 d/d ve
LWL=WL 5.0 i¢in ise N,=1054,7 d/d i¢in analiz yapilmistir. Tablo 8.1 — 8.6 ve

Sekil 8.1 — 8.4 arasinda sistematik analiz sonuclarina yer verilmistir.
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Tablo 8.1:LWL=WL 3.5 i¢in Wageningen B 3.50 pervanesinin N,*=899 d/d yeni devir
sayisina gore sistematik analiz sonuglari

V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V, (knot) 1,95 2,6 3,25 3,9 4,55 5,2
B, 394,18 192,02 109,92 69,68 47.4 33,95
) _ _ 397,87 326,39 278,76 244,25
D (m) _ _ 0,418 0,412 0,410 0,411
H/D _ _ 0,514 0,562 0,593 0,619
Mo _ _ 0,418 0,483 0,536 0,579
EHP, (BG) _ _ 2,54 2,94 3,26 3,52
13 1
1,2 4 |Vs=6,11 knots ,
no
1, = 0,489 I
11 { |(H/D) =0,565 :
D=0412m | /
1.0 EHPp (BG)=2,98 I
H/D |
0,9 4 :I
E’l
ol
038 5
=] /
D (m) 0,7 1
| /
0.6 !
|
| /
0,5 ,
——0,Ix(EHP)p |
04 I /
i -
| —
03 1 |
N B
——0.Ix(EHP)g (5 | / / :
|
0.1 — 1 ] L N — — |
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 718 80

V, (knots)

Sekil 8.1 :-LWL=WL 3.5 icin Wageningen B 3.50 optimum pervanesinin
Np*=899 d/d yeni devir sayisina gore dizayn egrileri
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Tablo 8.2 :LWL=WL 3.5 i¢in pervane yuvasina sigan Wageningen B 3.50 pervanesinin
N,*=899 d/d yeni devir sayisina gore analiz sonuglari

V, (knot) 3,0 4,0 5,0 6,0 7,0 8,0
V, (knot) 1,95 2,6 3,25 39 4,55 5,2
B, 394,18 192,02 109,92 69,68 47.4 33,95
) _ _ 351,94 293,29 251,39 219,97
H/D _ _ 0,697 0,720 0,745 0,772
Mo _ _ 0,406 0,464 0,517 0,562
EHP, (BG) _ _ 2,47 2,82 3,15 3,42

13
12 +|Dmaks= 0,370 m
V,=6,05 knots |
no 11 Un.=0467 :
(H/D) =0,721 |
1.0 | |EHPp (BG)=2,84 ! /
|
! /
0,9 SH
2 /
H/D £
0.8 E‘ :
5! /
0,7 }
| /
0,6 :
——0,1x(EHP)p |
0,5 ]
1
|
0.4 I
| —
]
0,3 ——
——0,Ix(EHP)g _ / |
0,2 I
|
0,1 ; ! ; ; ‘ ‘
44 48 52 5.6 6,0 6.4 6.8 72 7.6 8,0
V, (knots)

Sekil 8.2 :LWL=WL 3.5 i¢in pervane yuvasina sigan Wageningen B 3.50 pervanesinin
N,*=899 d/d yeni devir sayisina gore dizayn egrileri
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Tablo 8.3: LWL=WL 3.5 i¢in yuvasina sian Wageningen B 3.50 pervanesinin Np*=899 d/d devir sayisina gore kavitasyon kontrolii sonuglari

PERVANE| V, Vo | Don | va ) q P-e T az | F, Fp KAVITASYON
TiPI | (knot) | (m/s) | (m) | (mvs) | V* kegmd) | @m) | ® | kg @) m) | m) | T DURUMU
WB3.50 | 3,75 | 1,93 | 0259 | 12,20 | 152,48 | 7966,11 | 10571,5 | 1,33 | 63,163 | 0,50 | 0,054 | 0,049 | 0,16 +
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Tablo 8.4 : LWL=WL 5.0 i¢in Wageningen B 3.50 pervanesinin N,*=1054,7 d/d yeni devir
sayisina gore sistematik analiz sonuglar1

V; (knot) 3,0 4,0 4,9 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 3,04 3,1 3,72 4,34 4,96
B, 462,45 225,28 135,42 128,96 81,75 55,61 39,82
) _ _ 438,59 428,54 348,5 296,46 261,46
D (m) _ _ 0,385 0,384 0,375 0,372 0,375
H/D _ _ 0,489 0,494 0,545 0,581 0,604
Mo _ _ 0,397 0,404 0,461 0,514 0,559
EHP, (BG) _ _ 1,74 1,77 2,02 2,25 2,44
13 —
V, = 4,94 knots
12 1 , n, = 0,404
10 | (H/D) =0,491
e | D=0,385m
' : EHPp (BG)=1,75
1,0 | |
|
|
H/D 09 o
El
08 - gl
H
|
D @) 07 :
|
0.6 | —
|
05 |
——0,1x(EHP)p |
04 :
| /
03 : =
—O.IxEHP)g ), | L _— T 1T | |
BECN
0.1

44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 718 80
V, (knots)

Tablo 8.3 : LWL=WL 5.0 icin Wageningen B 3.50 pervanesinin N,*=1054,7 d/d yeni devir

sayisina gore dizayn egrileri
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Tablo 8.5 : LWL=WL 5.0 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin

N,*=1054,7 d/d yeni devir sayisina gore sistematik analiz sonuglar1

V, (knot) 3,0 4,0 4,9 5,0 6,0 7,0 8,0
V. (knot) 1,86 2,48 3,04 3,1 3,72 4,34 4,96
B, 462,45 225,28 135,42 128,96 81,75 55,61 39,82
d _ _ 421,05 4129 344,08 294,93 258,06
H/D _ _ 0,544 0,545 0,565 0,631 0,642
Mo _ _ 0,396 0,402 0,46 0,514 0,557
EHP, (BG) _ _ 1,73 1,76 2,01 2,25 2,44
1,3 T T I T
Dmaks= 0,370 m
1,2 . V,=4,93 knots
| Mo = 0,398
no . I (H/D) =0,544
: EHPp (BG)=1,74
1,0 }
|
|
0,9 i
El
HD 0.8 £l
Sl
|
0,7 t
|
0,6 I
|
——0,1x(EHP)p |
0,5 }
|
0.4 :
| /
0,3 |
——0.Ix(EHP)g : // [ N B N T e
0.2 S —
//)f
0,1 |
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80

V (knots)

Sekil 8.4 : LWL=WL 5.0 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin

N,*=1054,7 d/d yeni devir sayisina gore dizayn egrileri
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Tablo 8.6: LWL=WL 5.0 i¢in yuvasina sigan Wageningen B 3.50 pervanesinin Np*=1054,7 d/d devir sayisina gore kavitasyon kontrolii

sonuglart
PERVANE| V, Vo | Don | Vg .2 q P-e T az | F, Fp KAVITASYON
TIPI | (knot) | (m/s) | (m) | (m/s) | " kgmd) | @m) | ® | kg @) | @) | m) | T DURUMU
WB3.50 | 3,06 | 1,57 | 0259 | 12,20 |151,22| 7900,71 |10827,75| 1,37 | 66,073 | 0,50 | 0,054 | 0,051 | 0,16 +
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Tablo 8.7: LWL=WL 3.5 ve LWL=WL 5.0 i¢in hiz durumu, pervane yuvasina sigma, kavitasyon olusturmama acilarindan
optimum devir sayilarina gore dizayn edilmis W B 3.50 pervanelerinin karsilastiriimasi

LWL=WL 3.5 LWL=WL 5.0
DEVIR SAYILARI N,=1054,7 d/d N,=899 d/d N,=1054,7 d/d N,=899 d/d
V, [knot] 6,05 6,05 4,92 493
No 0,470 0,467 0,397 0,398
H/D 0,600 0,721 0,693 0,544
D [m] 0,370 0,370 0,370 0,370
EHP, [BG] 2,86 2,84 1,74 1,74
HIZ DURUMU + ; ] ]
PERVANE YUVASINA . . . .
SIGMA
KAVITASYON
DURUMU - * * *
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En son olarak tablo 8.7 de ise elde edilen tiim hesaplamalar toplanmistir. Buna gore
her iki su hatt1 i¢in de her iki devir sayisi, hizlar yaklagik olarak saglamakla beraber,
kavitasyon gostermeme agisindan da olumlu sonuclar vermistir. Ancak, diisiik devir
sayilar1 her zaman sistemin 6mriiniin uzun olmasi agisindan daha iyidir;bu nedenle

de optimum devir sayisina, N,=899 d/d olarak karar verilmistir.

Bu sonuglara gore;

Optimum rediiktor degerleri;

Devir say1s1 : N,=899 d/d

Devir diisiirme orani : § = b

2,002

Optimum pervane degerleri;

Pervane tipi : Wageningen B 3.50

(alan ac¢inim orani ag:0,50 ve kanat sayisi : 3)

Pervane ¢ap1 : D = Dyaxs= 0,370 m
Pervane hatve — ¢ap orani : H/D = 0,721

Bu sonuglara gore elde edilecek degerler;

Gemi servis hiz1 (V) : LWL=WL 3.5 i¢in V_ = 6,05 knots
LWL=WL 5.0 i¢in V, = 4,93 knots

Pervane verimi (1) : LWL=WL 3.5 i¢in 1, = 0,467
LWL=WL 5.0 i¢in 1, = 0,398

Gemi etkin giicii (EHP) : LWL=WL 3.5 icin EHP = 2,84 BG
LWL=WL 5.0 icin EHP = 1,74 BG
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EK A
Direng Degerleri [3] ve [4]

DENEY NO: 04

ANA DENEY
Model No : 204
Deney Tarihi : 10.03.95
3 mm’lik tiirbiilans yapici tel
n=1 (¢ekme noktas en altta)
LWL=WL 3
tw=13 °C
(_LWL)M:2-694 m
Sp=1.260 m’
Dn=90.855 kg
BM:0690 m
TM:O'. 168 m
A) DENEY DATASI B) DUZELTILMIS DATA
Vm{m/s) Rim(kg) Vim(mM/s) Rim(kg)
0.427 0.10 05 0.138
0.524 0.15 0.6 0.191
0.620 0.20 0.7 0.246
0.710 0.25 0.8 0.308
0.803 0.30 0.9 0.384
0.850 0.35 1.0 0.476
0918 0.40 11 0.584
0.980 0.45 12 0.699
1.049 0.50 13 0.821
1.215 0.70 14 0.957
1.353 0.90 15 1.110
1.496 1.10 1.6 1.329
1.586 1.30 1.7 1.630
1.678 1.50 18 2.035
1.758 1.70 19 2.610
1.796 1.90 2.0 3.403
1.824 2.10 21 4402
1.880 2.30
1.902 2.50
1.978 3.00
2.030 3.50
2.077 4.00
2.125 4.50

2.155 5.00
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DENEY NO: i4

Model No : 204
Deney Tarihi : 27.07.95
3 mm’lik tirbiilans yapic: tel
n = | (gekme noktas: en altta)
LWL =WL 3.5
tu=19.5°C
(Lwvi=2.720m
(Lap)u =2.640 m
Sm= 1440 m?
Au=11Tkg
By =0.656m
Tu=0.191m
B) DENEY DATASI B) DUZELTILMIS DATA
vm(m / 5) Rim(kg) vin(m / 5) Rem(kg)
0.351 0.10 04 0.127
0.432 0.15 0.5 0.181
0.539 020 0.6 0.236
0.652 0.25 0.7 0.292
0.698 0.30 0.8 0.359
0.816 035 09 0.441
0.847 0.40 1.0 0.547
0.922 0.45 1.1 0.666
0.949 0.50 1.2 0.795
1.156 0.70 1.3 0.943
1.274 0.90 14 1.105
1.391 1.10 1.5 1.300
1.488 1.30 1.6 1.534
1.599 1.50 1.7 1.840
1.672 1.70 1.8 2.264
1.740 1.90 19 2.956
1.788 2.10 2.0 3.855
1.819 2.30 2.1 4.988
1.843 2.50
1.951 3.00
1.990 3.50
2018 4.00
2074 4.50

2.101 5.00
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DENEY NO : 17

Model No : 204

Deney Tarihi : 01.08.95

3 mm’lik tiirbiilans yapici tel
n = 4 (gekme noktas)

LWL =WL 5.0

=20

{LWL)M =280m
(Lge)m = 2.640 m

C) DENEY DATASI

vm{m/s)
0.397
0.495
0.571
0.650
0.734
0.781
0.854
1.021
1.139
1.235
1.315
1.402
1.481
1.563
1.639
1.681
1.743
1.831
1.885
1.929
1.989
2.026

Su=1.837Tm’

An = 199,625 kg

By =0.756 m

Rim(kg) vm(m/ s)

0.20 0.4
0.25 0.5
0.30 0.6
0.35 0.7
0.40 0.8
0.45 0.9
0.50 1.0
0.70 1.1
0.90 1.2
1.10 1.3
1.30 1.4
1.50 1.5
1.70 1.6
1.90 1.7
2.10 1.8
230 1.9
2.50 20
3.00
3.50
4.00
4.50

5.00

99

B) DUZELTILMIS DATA

Rim(kg)

0.202
0.259
0.318
0.385
0.467
0.579
0.708
0.866
1.045
1.246
1.474
1.743
2.060
2.457
3.011
3:751
4.727
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DENEY NO : 23

TAKINTILI HAL
Model No : M 204
Deney Tarihi : 17.07.1998
3 mm’lik tiirbiilans yapic: tel
n = | (gekme noktas: en altta)
LWL =WL3
m=18.5°C
(Lwim=2.694 m
(Lﬁp)u =2640m
SM =1.26 l‘!:l2
Am = 90.855 kg
BM =0.690 m
Tm= 0.168 m
D) DENEY DATASI B) DUZELTILMIS DATA
vm(m / 5) Rim(kg) Rim(kg)
0.714 030 0.302
0.923 0.40 0.389
1.030 0.50 0.508
1.112 0.60 0.611
1.259 0.80 0.797
1.420 1.00 0.996
1.550 1.20 1.192
1.640 1.40 1.382
1.740 1.60 1.636
1.770 1.80 1.803
1.810 2.00 1.981
1.900 2.50 2.488
1.970 3.00 3.002
2.020 3.50 3.441
2.080 4.00 4.053
2.130 450 4.637
2.150 5.00 4.889
2.230 6.00 6.009

2.310 7.00 7.292
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EK B
Koycegiz — Dalyan Bolgesine Ait Harita ve Fotograflar
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Foto B.1: Koycegiz -Dalyan Ozel Cevre Koruma Bolgesi
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Foto B.2: Koycegiz - Dalyan Bolgesi

-Dalyan Nehri
-Dalyan Deltas1
-Dalyan - iztuzi Plaji
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Foto B. 3 : Dalyan Deltas1 ve Dalyan — iztuzu Plaji

- Dalyan — iztuzu rotast igin tek yon

- Iztuzu — Dalyan rotasi icin tek yon

- G0l alanlar1

- Yasaklanmis bolgeler (balikeilik icin)
Deniz kaplumbagalar1 yumurtlama plaji
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Foto B.4. Dalyan bogazinda zaman bagli degisim (A)

Foto B.5. Dalyan bogazinda zaman bagl degisim (B)
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Foto B.6. Bozulmus bir sazlik alan

Foto B.7. Tekne deney alan1 ve isaret flamalar1
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Incelenen Piyade Tipi Balik¢1 Teknesinin Form Plani
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EKD
Koycegiz — Dalyan’da Calisan Piyade Tipi
Balik¢1 Tekneleri Fotograflar

109

Foto E.1. Kéycegiz Golii'nde bir balikg: teknesi
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Foto D.3 : Yedek cekici teknede ¢ekme aparati

Foto D.4 : Cekme deneyine hazirlanan bir tekne
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Foto D.5 : Yedek ¢ekme deneyinden bir goriiniis

Foto D.6 : 12 m. boyundaki bir teknenin yedekte ¢ekilisi
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Foto D.7 : 8 m. boyundaki iki deney teknesi (A)

Foto D.8 : 8 m. boyundaki iki deney teknesi (B)
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Foto D.9 : Dalyan nehrinde 12 m. boyundaki bir tekne

Foto D.10 : Alagol’de piyade tipi bir balik¢i teknesi
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Wageningen Serileri i¢in Kavitasyon Egrileri
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EKF
Mukavemet Hesab1 I¢in C; Tablosu
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